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1. Introduction

USA Environment has been retained by Clean Harbors to perform a radiological screening survey of
the Wichita, KS facility in order to confirm and supplement data presented in the Kansas Department of
Health and Environment report from a 2010 survey of the same property.l The site is located at2549
North New York Avenue in the north- central portion of Wichita, Kansas. The site is approximately 6
acres and includes open field areas, paved/asphalted areas as well as several structures. Adjacent
properties include the Missouri Pacific Railroad (MoPac RR) and the Union Pacific Railroad (UPRR)
facilities to the north and west, and the former El Paso Corporation refinery to the south (previously
decommissioned and demolished by USA Environment LP). The site is additionally bordered by New
York Avenue, East Fork of Chisholm Creek, Hwy I-135 and a residential area are to the east.

The site was formerly owned and operated by Reid Supply Company from the mid-1970's to early
1986. Operations conducted during this time frame included hazardous waste operations with spent
solvents, spent electroplating baths, and other hazardous sludge.

Although ownership has changed many times since 1986, the property has always been involved with
chemical processing and waste management activities. Solvents that had been used with
radioluminescent (radium) paints are known to have been one of the chemicals processed at this
facility. Exact quantities or concentrations of radium in these solvents are not known. Likewise, data
conceming the specific handling/processing protocols for these radium-impacted solvents is not known.
The Kansas Department of Health and environment conducted a screening surface survey of the site in
October of 2009. Several portions of the site were determined by I(DHE to be impacted by radium
based on this survey. One section was found to have elevated gamma radiation levels of 35 pR/hr,
approximately three times the assumed background of 10 pR/hr. Soil sampling or gamma spectroscopy
was not conducted at this time. Based on this screening survey, KDHE concluded that a specific
radioactive materials license is required for any activities being conducted on this property.

USA Environment was retained by Clean Harbors in order to provide a specific radioactive materials
license and radiologic safety oversight for activities to be conducted during characteization and
remediation of the facility. ln order to provide a work plan for the radiologic oversight, USA
Environment requested additional data concerning radiological characterization of the assumed radium-
impacted portions of the site. Since more detailed data was not available, USA Environment developed
a workplan to gather the required data. This workplan included detailed walkover gamma combined
with GPS logging data survey of the assumed impacted locations and biased soil sampling based on
past and present survey results. USA Environment mobilized to the site twice to conduct walkover
surveys and soil sampling. The surveys and sampling are discussed further in the sections below.

2. Radiological Survey

USA Environment first mobilizedto the site on Thursday August l5th,2013 in order to conduct the
walkover survey and soil sampling. Due to heavy rains over the previous two weeks, the site
conditions were less than ideal for surveying due to saturated ground and standing water in several
locations. However, the areas designated as radium-impacted by the previous KDHE survey were
accessible and the activities proceeded as planned. During the downloading of the files from the data-
logger, effors were encountered that resulted in comrpt, unreadable data. Despite several attempts to
recover the data, they were deemed irrecoverable and a second survey scheduled. USA Environment
remobilized to the siie on September 9th,2013 in order to repeat the walkover survey and procure
additional soil samples.
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The walkover surveys utilized gamma-ray, 3"x3" NaI scintillation detectors coupled to Ludlum 224I-
3 survey meters, a sub- meter global positioning systems (GPS), and data loggers to automatically
record the radiation levels and their locations as the field operator performs the walkover. Figure I
displays the aerial view of the site with the individual survey units outlined. Based on the initial
KDHE report, units 1, 2, 3,I2, and 13 were assumed to be impacted, units 4, 5, 6, 14, 15, 16, and I7
potentially impacted, and the remainder of the units having a low probability of being impacted.
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Figure 1. Clean harbors Facility divided into 22 survey units with the KDHE
assumed contaminated zones highlighted.

The survey over the assumed-impacted areas was conducted with the detectors mounted 15 cm (6")
above the ground, with the technician walking traverses across the survey units with a lm traverse
spacing. This approach provides the field survey operator with continuous measures (once per second)
of the distance to the right or left of a target traverse line, guiding the course corrections to follow the
target line within approximately 0.5 m. Together, the successive traverses form a serpentine pattern that
provides approximately one radiation measurement in every I m2 areabased on a traverse spacing of I
meter (m) and a walking velocity of 0.5 m/s.

Areas of lower probability were walked with a wider traverse spacing of 3 m. These areas were
suspected of having diffuse contamination spread uniformly across the areas as depicted by the
previous KDHE survey. Paved surfaces such as parking lots were not previously identified as impacted
and were assumed to be of very low probability of being contaminated. These areas received only
individual, sparsely-distributed survey points.

2.1 Survey Sensitivities, Detection Limits and Field Instrumentation

The following radiological field survey instruments will be used with the detection sensitivities having
been determined following the guidance of NUREG-I5}7 using nominal literature values for
background, response, and site conditions for the Ludlum detectors.
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All walkover surveys were performed using 3tr x 3'' sodium iodide (Nal) scintillation detectors
(Model 44-20, Ludlum Measurements Inc., Sweetwater, TX) coupled serially to count rate meters
(Model 224I-3, Ludlum). The survey meters were coupled in turn to sub-meter global
positioning systems (GPS) (Trimble Pro XRS) to automatically record detector positions every
second. The data logger used to store the detector positions recorded the gamma radiation
exposure rates (cpm) every two seconds. The logged data from the survey meters and GPS
systems was downloaded daily to field computers for transfer and analysis.

Since all the detectors were calibrated to cesium-137 efficiency sources, a direct reading of pR/hr
cannot be determined due to the variance in energy response of NaI to gamma radiation. Instead,
direct measurements were made in units of counts per minute. A Ludlum model 19 survey meter,
which has a uniform energy response across the energies associated with radium -226 and,
efficiency sources was then used to conduct gamma exposure rate surveys at the sampling
locations. The readings in pR/hr were then correlated to the direct cpm measurements taken at the
identical locations using the Ludlum 4421-3 survey meter with the 3"x3" NaI detector. A table
containing the specific measurements made using each detector for each of the sampling locations
is contained in Appendix III. Figure 2 below graphically displays this data and the correlation for
converting cpm measurements to pR/hr.

Instrument Response

8
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Figure 2. NaI detector response correlated to the Model 19 Response in order
to determine pR/hr gamma exposure measurements from cpm data.
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All instrumentation were calibrated (within the past 12 months). Daily field performance checks

(i.e. background and source check) were conducted in accordance with individual instrument use

procedures. These performance checks were performed prior to daily field activities and at any

time the instrument response appears questionable. Calibration records for the detectors used are

included as an appendix to this report.

2.2 Soil Sampling

Several locations were preselected for sampling based on the KDHE survey data. Additional locations

were to have been selected based on an action level of 20 pRlhr. tn the absence of any areas meeting

the action level, sampling locations were to be selected based on the available data and the judgment

of the field technicians in order to obtain representative data for the site. A total of 15 discrete

locations were selected for sampling. During the initial mobilization to the site, 10 locations were

sampled. These are depicted on Figure 3 as sampling locations la, lb, 2,5,I0a,13,14,15,17,2I
where the number represents the survey unit location the samples were collected from. The remaining

5 locations (4,13b,16, 18, 19) were sampled during the subsequent mobilization to the site along with
an additional l0-point composite sample was collected across an area in Unit 1 based on analytical

data obtained from the first mobilization's data set. This was overtop the location of the former drain

line.

Each sampling location had one sample from the top 12" of soil depth and one sample from the

second 12" of soil depth (12"-24- below surface) collected. All samples were analyzedvia gamma

spectroscopy by Eberline Services in OakRidge, TN. In addition, the 10-point composite was

collected evenly distributed across an area identified as previously containing a drain system. Soil

data from the top 12" indicated levels slightly elevated from background concentrations. In order to

compare concentrations to KDHE limits, samples were collected to a depth of 15 cm (6"). Analytical

reports for all sampling locations are contained in Appendix II of this report.
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3.0 Survey and Sampling Results

Figure 3 displays the survey results and sampling locations overlaid onto satellite imagery of the

facility. (A larger version of this map is contained in Appendix I) Gamma survey results were

unremarkable in that the action level of 20 pR/hr was never recorded in any area surveyed. The

maximum gamma radiation levels were found to be only 16 pR/hr.
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Figure 3. Survey results and sampling locations.

The minimum, median, maximum and average values of measurements recorded are listed in Table 1.

The median value corresponded to on-site areas assumed to be non-impacted (Southeast corner near

sample location 2land employee parking areas) and was determined to be 11 pRlhr. An off-site

location over similar soil (shown in upper Northeast corner of map in Figure I on the public righFof-

way alongside HWY I-135) was also found to be 11 prR/hr. This is consistent with typical background

measurements across this region of the United States and was used as the background gamma exposure

rate for this facility. Measurements displayed on the map were color-coded based on their values as

compared to the average. Table 1 lists the statistical data for the distribution. Measurements greater

than two standard deviations above the average were assumed to be "elevated" levels and are depicted

in light green on the survey map. Although elevated above the determined background, elevated results

did not indicate significant widespread contamination.
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Table 1. Statistical data for survev results

Figure 4 shows the soil sampling data in comparison to EPA guidelines for allowable soil
concentrations of radium-226. Table 2 lists the analytical data obtained from the soil samples collected.
Sample results ranged from0.62 to 3.60 pCilgof radium -226. According to KDHE literature, typical
background concentrations of radium-226 for this region ranges from 1-4 pCilg.z Based on the median
soil sample results, background concentrations of radium-226 were 1.I pCilg. Only two locations
resulted in radium-226 concentrations statistically significant from background. The two were 2.5 and
3.6 pCilg and occurred in the section that had previously contained the drain.
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Figure 4. Graphical representation of samplingdata relative to EPA guidelines.
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Table 2. Soil sampling summary data. All values in pCi/g.

Depth L2-24"(+-tz" L2-24"
Ra-226O-t2" Ra-228O-!2" K-40 Ra-226I2-24"Ra-22812-24" K-4A

LA

18 dup
1B

3.6
L.2t

o.955
r.28
o.93
o.91
2.47
L.67
o.85
1.O1

o.u
1.0L
1.06
L.O7

1.05
L.tt
1.O1

t.4
1.09

t.46
o.79

L.!7
L.34
1_.09

!.27
o.79
1.21
1.O1

1.16
L.O7

o.85
1.03
o.75
7.41
o.97

1.4
1.35
o.67

L7.2
t4

!7.4
18.5
2L.9
22.L
L8.6

23
19.6
18.3
2L.a
t7.3
t7.7
2L.8
22.L
L7.3

22

29.7
13.4

!.73
1.O1

o.76
o.85
L.62
1.13

1.37
I.L4

a

L.22
L.O7

o.84

1.03
o.91
o.62
o.87

1.03
L.54
1.53
L.74
o.59
1.45

t.2
1.53

o.91
o.77
L.32
o.95

o.96
L.4t
o.74
1.18

L8.2

20.(
20.t
L8.t
7.!t
20.t

19.8

20.1

16.€

15.S

19.4

21.=

L7.?

20.2

23.t
22.5

2
3

4 dup

4
5

10

134
13E}

14

15 dup

1_5

't6

17

18^ _

19

21

comoosite

Avg

AVG BKG

L.29

1.09

1.09

1.09

19.67

L9.67

L.O7

1.OO

1.18 18.95

1.18 18.95

4.0 Discussion

Survey results obtained by I(DHE in 2010 could not be repeated for any of the assumed impacted areas

of the facility. The conclusion drawn in 2010 was that the facility contained numerous locations where
soil concentrations of radium-226 were assumed to be greater than 5 pCilg above background based on
surface gamma exposure rates of up to 35 pR/trr being measured in isolated locations with an assumed

background exposure rate of 10 pR/lr. However, the current maximum gamma radiation level detected

was only 16 pRlhr. Measurements a few pR/hr above background (12-14 FR/hr) were obtained in
several locations across the site, however soil sampling results did not support an assumption of
elevated levels of radium-226 based on these levels. The facility contains a wide variety of soil, gravel
and rock types. Different soil types will contain different levels of naturally occurring radioactive
material (NORM). Potassium-40 concentrations, a naturally occurring radionuclide with a high energy
gamma, were determined to be in the high end of known background level ranges. As a gamma emitter,
this could partially account for slight variances in gamma measurements across the site areas associated
with compacted crushed rock containing higher levels of K-40 or other naturally occurring gamma
emitting isotopes. Several of the locations, such as sample locations 18, 19 and2l also contained K-40
concentrations above 20 pCilg at either the first or second sampling depth. No historical evidence was
provided to indicate potentially buried material that could result in subsurface concentrations of radium
in the absence of surface deposits, other than the drain location in the Northeast comer of the facility.
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The only location where the slightly elevated gamma measurements and soil concentrations indicated
potential radium contamination from past processes was in the Northeastern portion of the site
associated with hazardous drum storage and handling as well as a drain assembly that has been
removed and back-filled at some point in the past. Soil sample results indicate that the elevated radium-
226 concenhations were limited to the upper 12" of soil depth consistent with materialthat may have
been spilled during drum handling processes. However, the elevated concentrations in these areas were
less than 3 pCilg above background levels in discrete locations and would not require remediation as a
radiologically contaminated area under EPA guidelines. In addition, EPA and KDHE guidelines allow
for averaging soil concentrations over 100m'for the upper l5cm depqh. The 10-point composite sample
was representative of the upper 15 cm depth over approximately l0m'covering the area associated with
the historic drain location. Even averaged over this small of an area, the average concentration was
found to be consistent with background levels. No data was collected that suggested soil concentrations
exceeded 5 pCilg above background levels down to a depth of 24".If radium contamination was the
results of surface deposits, adverse weather over two years could account for the removal of surface
contamination and the lower gamma radiation levels measured during this survey as compared to the
measurements conducted in 2010. No soil sampling was conducted in 2010 for comparison to current
data.

The location associated with the historic drain location was found to have bull rock with stabilizing
sand beginning at approximately 6" depth and extending fully down to the 24" depth sampled during
this scoping survey. Again, soil samples collected indicated any residual radium contamination was
limited to the upper 12" of soil, however, the depth of the drain or soil conditions beyond 24" were not
evaluated during this scoping survey. This area extends from the Northwest corner of the building in
Unit I and approximately 40 feet to the Northwest to a shallow ditch adjacent to the vehicle right of
way.

5.0 Conclusion

Assumptions for this site were that radium contaminated solvents leaked onto the surface across
various locations on-site. In addition, there is suspicion that material may been discharged through a
drainline previously located in the Northeast comer of the property. If years of contamination leaking
onto the surface of the facility had caused site-wide contamination in excess of 5 pCi/g above
background, radium deposits in the top 24" of soil should still be detectable via surface gamma
scintillation detection and soil sampling. No information was found to indicate radium deposits would
have been due to anything other than surface discharges with the exception of the drain location. Soil
sampling combined with a walk-over gamma survey support the assumption that the majority of the
facility has not been impacted by radium contamination. The portions of the site that have been linked
to low levels of radium contamination do not indicate significant soil concentrations that would require
remediation under any state or federal guidelines, based on the best available data.
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Appendix I - Survey Map with Gamma Data
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Nal detector set up combined with GPS

unit. Detector probe is housed in the pvc

housing. Plastic (1/8" pvc) does not

present any significant attenuation to

gamma radiation.
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Appendix II - AnalyticalDatafor Soil Sampling
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Present on samPles?',. ' 

-

Unbroken on samPles?

Was chain of custody present upon sern{e reTipt?

o N

O N

a) N

IF THE RESPONSE TO ANY OF THE ABOVE tS NO' A D]SCREPANT SAMPLE RECE]PT REPORT

(DSR) HAS BEEN ISSUED.

REMARKS:
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ERVICES

)
EBERLINE ANALYTICAL CONTORITIOTI

601 Scrneono RoAD

OAK RID6E, TENNESSEE 57850
Prcr're (865) 681-0685

Fax (865) 1.85-t+621

o

EBS-OR-36054

September 5,2013

Don Halter
USA Environment, LP
10234 Lucore
Houston, TX770l7

SAMPLE RECEIPT

This work order contains

Gamma SpectroscoPY.

CLIENT ID

were analyzed bY

T,AB TD

13-08078-13
l3-08078-14
13-08078-15
l3-08078-16
13-08078-17
l3-08078-18
r3-08078-19
l3-08078-20

CLIENT ID

GRID# 2A.12
GRID# 212-24
GRID# Zr 0-r2
GRID# 1512-24
GRID# 512-24
GRID# 17 12-24

GRID# 5 O'I2
GRID# A A-12

CASE NARRATIVE
Work Order # 13-08078-OR

seventeen soil samples received 0A20n013' All samples

GRID# IB 12-24

GRID# IA 0.12
GRID# 1312-24
GRID# 13 0-r2
GRID# 1A12.24
GRID# l0 0-12
GRID# IB 0.12
GRID# 17 0-r2
GRID# t012-24

ANALYTI9AL METHODS

LAB ID

r3-08078-04
r3-08078-0s
l3-08078-06
l3-08078-07
l3-08078-08
l3-08078-09
13-08078-10
r3-08078-l I
l3-08078-12

Gamma Spectroscopy was performed using Method LANL ER-130 Modified'

. ANALYTICAL RESULTS

CombinedStandardUncertaintyisreportedat2.sigmavalue.

QAMMA SPECTROSCOPY

Samples for Gamma Spectroscopy analysis were prepared by hansferring a known mass/aliquot of each

prepared and homogenireo samiie to a'standard geometry container' Samples were counted on a High

Furity Germanium (HPGe) gamma ray detector'

a
Page 1 of2
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ANALYTICAL RESULTS CONTI-NUED

GAIVTMA SPECTROSCOPY_ CONTTNUED

Samples demonstrated acceptable results for all gamma-emitting radionuolides as reported. The method
blank demonstrated acceptable results for all radionuclides as reported. Results ior the Bismuth-214
replicate demonstrated a high relative percent difference; however, nomralized difference is within
acceptable limits for the analytical technique. Results for the Potassium40 and Lead-214 replicate
demonstrated an acceptable relative percent difference and normalized difference. Results for the Cobalt-
60 and Cesium-137 laboratory control sample demonstrated an acceptable percent recovery.

CERTTFICATION OF ACCURACY

I certiff that this data report is in compliance with the terms and conditions of the purchase Order, both
technically and for completeness, for other than the conditions detailed above. Release of the data
contained in this hard copy data package has been authorized by the cognizant project manager or hiVher
designee to be accurate as verified by the following signature.

ila,ray &. ,lut/rol
M.R. McDougall
Laboratory Manager

Date: 9/5/2013

Eberline Analytictrl t'r'ants and encourages your leedhack regarding our perfonnance proyiding radioanalytical services. please
visit http://www.eberlinesgJvices.corn/client.htm to provide us q.ith feedback on our services.
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Eberline Analytical
Final Report of Analysis

RaDoft To: Wptk Ordet Details:

Don Halter SDG: 13-08078
usA Enuronment, LP Purchase Order 2950-NR-H026
lu,d.'4 LUCOTe $t Anqlysis Category: ENVIRONMENTAL
Houston, TX77A17 Sample Matrix: SO

Lab
ID

Sample
Typs

Cllent
ID

Sampls
Date

Recelpt
Date

Analysls
Dato

Batch
ID

Analyte Method Result CU csu MDA
Report
Unla

1&08078-01 LCS KNOWN G/20r13 00:00 a2ano13 8t2W2413 1$08078 Cobalt-60 LANL ER-130 Modified 1.32E+02 5.298+O0 pCi/g
1$0{1078{1 LCS KNOWN 0820/13 00:0O az),t20't3 8nono13 13{€078 Cesium-137 L NL ER-130 Modified 8.04E+01 3.nE+@
13-08078-01 LCS SPIKE 08/20113 00:00 8n0t2013 8tfrt20'13 1$08078 Cobalt-60 LANL ER-l30 MOdifiEd 1.34E+02 9.59E{O0 1,18E+Ol
1308078-01 LCS SPIKE 0820/13 00:00 8t2U2014 8t20r2013 1$08078 C€sium-137 LANL ER-130 Moditied 8.20E+Ol 8.27E+00 9.28E+00 4.99E-01 pCirg

1$@078-t)2 MBL ELANK 08/20/13 00:00 8nu2013 8nono1s 1308078 Actlniurn-228 I-ANL ER-130 Modirbd -1.61 E-02 4.56E-02 4.s68-02 8.55E-02 PCi/g
13.08078-02 MBL BI-ANK 0820/13 00:00 8/20/2013 8120ti2013 1s-08078 BismuttF2l4 [-ANL ER.l30 Modlfied 4.00E cKi 3.26E-02 3.2W-A2 6.29E{2 pCi/S
13{807&02 MBL BI.ANK 08/20/13 00:00 ffinno13 8f20t12013 13.08078 Cobatt60 LANL ER-130 lfodlfied 1.45E-02 9.75E-03 9.78E-03 2.68E€2 pcl/g
13-0807&02 MBL BLANK 08/20t13 00:00 anotmls 812U2013 1908078 C6sium-137 I-ANL ER-130 Modified 3.84E-03 1,44E42 1.44E-O2 2.89E-02 pgllS
1$08078-02 MBL BLANK 0820/13 00:@ Etzonol3 amt2013 13.08078 Potessium.40 I.ANL ER-130 Modtfied 2,60E-01 1.848-01 1.84E-01 2.588{1 pcug
13.0807842 MBL BLANK 08/20/13 00:00 8r20r2013 u20nu3 1$08076 Lead-210 LANL ER-l30 Modm€d 6.98E-02 2,45E-O1 2.45E-O1 4.66E-01 pcils
1C0E078.02 MBL tsLANK 0820/13 00:dt 8l&no13 4t20t2013 t3{8078 Lead-212 LANL ER-130 Moditi€d 9,83E-03 2,50E-02 2.fiE42 4.47E42 pCirg
1&0807&02 MBL BI.ANK 08/20113 00:00 1nanD13 612012013 13-0€t078 Lead-z14 I-ANL ER.13O Modifled -2.&E-O2 2.4E-O2 2.44E-02 4.00E-02 pcug
13.08078.02 MBL BLANK 08/20113 0C0{l 8n0/2013 8n20t201e 't&08078 Radlum.223 lLNL ER-l30 Modtned -2.76E-01 2.37E-o1 2.36E-0'l 3.75E-0r PCi/g
1$08078-02 MBL BI.ANK 08120/13 00:00 fyinnolS u20/2013 1$08078 Rsdium-226 LANL ER-130 Modified 4,00E-03 3.26E-02 3.26E42 6,29E{.2 pCi/S
1$08078{2 MBL BLANK 0820/13 00:00 8nono13 a20t2013 1&08078 Radiufii.228 LANL ER-130 Modlfled -1.61E.02 4.56E-02 4.56E-02 8.558-02 &tts
1$08078-02 M8L BI.ANK 08/20/{3 00:m 8/20/2013

'ymr2013
13{8078 Thallium-208 LANL ER-130 Modlfied -2.90E 03 3.29E-02 3.29e-t2 6.65E-02 pCirg

13.0807&02 M8L BLANK 08r20r13 00:00 8/20/2013 8faa013 13-08076 Uranlurn-235 LANL ER-130 Modltied 2.82EA2 8.698 02 8.69E.02 1.52E-01 pcus
1308078-02 MBL BI.ANK 08/20/13 00:00 8/20/2013 8tizot2013 13-08078 Uranium.238 llNL ER-130 Modmed 3,66E 01 4.22E41 4.23E{1 3.56E-01 pci/s

cu4o0!'qun..ndI$6ji.c$h.d!tn.|.nlUnqthqFd!d}!ufhh||o.t.cl.dA.|h|$!cfr!.r.t..ycodb|5.npkrBL!slmhDUProq..o;.'Ro:ilqfds.nF.6of|[d
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Eberline Analytical
Final Report of Analysis

Reap,dTO: W6tkOderDetafis:

Don Halter SDG: 13-08078
USA Environment, LP Purchase Order 2950- NR-H026
10234 Lucore St Analysis Categoty: ENVIRONMEN] AL
Houston, fX77017 Samole Matrix: SO

Lab
ID

Sample
Type

Cllent
ID

Semple
Date

Rccclpt
Da!e

Analysls
Date

Balch
ID

Analyte Method Result CU csu MDA
Report
Unlts

13-0807&08 DUP GRIO# 18 12-24 08/16/13 10:00 awnal3 u20tin13 1&08078 Ac{lnium-228 I-ANL ER-130 Modified 1.54E+00 2.32E41 2.45e41 2.77E.o1 pcYs

13-08()7&6 DUP GRrDf 1B 12.24 @/1U1310:00 unm13 Enorzol3 r$,08078 Bismuth-2l4 LANL ER-130 Moditied 1.OlE+00 1.74E.4',1 1.82E-01 1.29E.01 pcug

13.08078-03 DUP GRIDS18'.t2-24 O8i/16fi310:m 8r2U2013 aE20l2013 1$,08078 Cobalt €0 LANL ER-130 Moditi€d -3.32E42 4.59E-02 4.598-02 7.53e42 pclrg

l3{8078-G} DUP GR|D# 18 12-24 08fi6/t3 10:00 ar&tn13 8n2012013 13.08078 Ceslwn-l37 LANL ER-130 Modift€d 5.61E-02 5.34E{2 5.34E-02 8.36E-02 pcus

1&08078-G DUP GR|D# tB 12-24 08/'16/'13 10:00 afi20m13 8nu2013 1&080?8 PotassiunF40 LANL ER-130 Modilled 2.06E+01 2.73E+00 2.93E+00 5.47F01 pCi/S

ts0807&03 DUP GRtOd tB 12-24 0U16/13 10:00 8nono13 8n0t2013 t3-08078 LcaS210 LANL ER-130 Modifi€d 1.3sE+txt s.24E 01 9.27E-01 129E+(x) Pcus

13-6078-03 DUP GRIDp 18 12-24 08/16t13 10$0 Bnonnl3 u20t2013 t&08078 L@&212 I-ANL ER-130 ltiodmed 1./fi,E+U) 3.42E{1 3.50E-0'1 1.128-01 pCi/C

13-(F07803 DUP GRrr)# 1B 12-24 08/1S1310:00 8nw2013 8fr20no13 1S08078 Ld-?14 L\NL ER-130 lVlodified 1.01E+00 2.22E41 2.28E.O'l r.26E-01 pcus

1${,8O7g-03 DUP GRtt)# tB 12.24 08/i6113 10:00 gfmno13 a20nu3 13.08078 Radiuirr223 LANL ER-130 Modified 4.53E-01 8.41E-01 8..12E-01 1.4'lE+00 pcvg

190€(n8{r DUP GRrgr rB 12-24 08/16t13 10:0o 8Etrnm3 8mEO13 13{8078 Radlurn-228 LANL ER-130 Modilied 1.01E+00 1.74E-01 1,82H)l 129E 01 pCl/g

t&0807&03 OUP GRrOr 1S 12-24 08/1€113 10:00 Emnus 8r20t2013 13-08078 Radlum-228 LANL ER-130 Modifi€d 1.54E+q' 2.3zE-O1 2.45E-01 2.77E-01 pcug

t&(n078-txt DUP GRID# 18 12-24 O8/16/t3 l0:00 u20no13 8not2013 13-{tgt?8 Thalllum-208 I-ANL ERn30 Modlfled 1.24E+qr 2.90E-01 2,CtE.o1 4.17ffi1 pcug

1+,m078-03 DUP GRIO# 1B 12-2,1 08116/13't0:00 il20n2013 8/202013 1308078 Uranium-235 LANL ER.l30 Modified 6.60E42 3.11E-01 3.11E-Ol 5.14E-01 pCirs

134807E 03 DUP GRID# 18 t2-24 08/16113 10SO 8120fin13 u'24fin13 13{8078 Uranft,rm€38 I-ANL ER-130 Modified '1.53E+00 l.BlE+00 1,518+00 1.59E+00 pcuE

13-08078-04 oo GRrOil 1B 12-24 @n6fl310:00 amf2o13 at20tm13 13-08078 Acllntuft'228 LANL ER.I3O MOdiNEd 1.53E+00 2.?2e41 2.45E-Ol 2.05E-O1 PCitg

13-{'807E{4 oo GRtDf 1B't2-24 QV16/1310:00 Snot?s13 8t2jJ/2013 13.08078 Blsmutlr2'14 LANL ER-130 Modmed 7.26E-01 1.80E-01 1.84E-O1 2.86E 0r pcus

13.0807844 DO GR|O# tB 12-24 @fi6fi3 10:00 8120/2013 El2{)l2013 13-0E078 Cobalt60 LANL ER-130 Modmed 1.96E-02 5.30E-O2 5.30E-O2 9,75E.02 pcug

1$08078-{X DO GRtDf 18 12-24 Og/1€/13 10:00 ano12013 8nono13 13-08078 C€sium-137 LANL ER-l30 Modified 2.32E42 4.9nE-02 4.96E 02 9.18E.02 pcrg

1$08078-04 DO GR|D# 18 12-24 08/18113 10:00 uiLonolS snonols 1$08078 Polsslum.4o LANL ER.1Ct Modiflcd 2.08E+01 2,74Etfio 2.94E+00 6j2e41 Pcus

1&,0807&04 DO GR!O# 18 12-24 08/10/13 10:00 8/20no13 8l20lilo13 1s08078 Lead-z10 I-ANL ER-130 Modified 8.31 E-01 8.39E-01 8.40E-01 1.48E+00 pcug

1&0807&04 DO GR|O# 18 12.24 0U16fl310:00 812512013 8t20l2013 1S08078 Lead.212 LANL ER-130 Modilicd '1.45E+00 3.47E Ol 3.55E.01 1.'t8E 0t pcus

1S080?8-04 DO GR|B# 1B 12-24 08fi6fi310:00 unno13 ui20t?o13 1$08078 LeB&21{ I-ANL ER-130 Modi$ed 1.04€+00 2.19E{l 2.25E-01 l.41E 01 pous

r348078-04 DO GRID# 18 12-24 08/15113 10i@ urm2013 8n0no13 1&08078 Radium-223 I-ANL ER-130 Moditicd 7.00E-02 8.32E{1 8.32E-01 1.37E+00 pcuc

190807E.04 DO GRtOt',ts12-24 08/16fi3 10:00 s/iry2013 8nofin13 l3{8078 Radium-226 |-ANL ER-{30 Modffied 7.mE-01 't.80E{l 1.E4E 0r 2.EeE-o1 pci,g

13{€07€-04 DO GRID# 19 12-24 08/16/13 10:00 82o/no€ 8,2Ot2013 tlo8078 Radtum-228 LANL ER-l30 Modtfied 1.53E+0O 2.32E41 2.45E-01 2.05E-01 pCitS

1$08078-,04 DO GRID# 18 12-24 08/1€/13 10:00 u2u2013 u20t2013 1&08078 Thelllum-mE LANL ER-130 Modm€d '1.11E+m 2.65E 01 2-71e41 412E-01 pcus

l$08078{il DO GRtm 18 12-24 08116/13 10f0 8n2012019 uinnol3 13.08078 Uranirm-235 LqNL ER-'130 tltlodlfl Ed 1.21E-O1 3.02E 01 3.02E 01 5.03E 01 PCitS

13.08078-04 oo GR|O# 1B 12-24 08/18/13 lor(xt Enofi2013 snonols 134078 UraniurF23S L\NL ER-130 l'lodified 6.79E-O1 1.04E+00 1.04E+00 1.81E+00 pcrs

Ct .Co{im! UEfih!:CAr.c.dh.d irnhrt UF.hhq Odam}lDrF[hhd D.ncbd rdvliitlt!.ltrLd cdrtll lorthi xaF*nh olFblDdcd.t tier
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JE- |

@- E gge.Ut rug lEsenlrxq ANaLyrtclL c.gnronaton

@rc,|oolsclnBoRoRoADoAKR1DGE,TN57850865/48l-0685FAx865/483_462|
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Eberline Analytical
Final Report of Analysis

Re,d'ftTo: WokOrd.erDbhils:

Don Halter SDG: {3-08078
USA Environment, LP Purchase Ordsc 2950-NR-H026
10234 Lucore Sl Analvsis Cateooru: ENVIRONMENT AL

Houston. TX77O17 Samole Matrix: SO
Lab
ID

Sampl€
Type

Cllent
ID

Sample
Date

Receipt
DSte

Analysls
Date

Batch
ID

Anelyle Ittethod Result CU csu MOA
RBport
Units

13-0807&0s TRG GRID# 1A G12 08/16/'13 1o:00 8r20t2013 ol2u20't3 13-08078 Aciinirrm.228 LANL ER-130 Modifled 1,46Er{0 3.12E-0't 3.21E-01 3.55E-01 pCl/g

1+08078-05 TRG GRID# 1A G1Z 08116113 10:00 4finfi2013 afiLor2013 1A,08078 Bismulh-214 LANL ER-l30 Modifled 3.60E+00 3.64E-01 4.08E-01 1.72E-01 FCI/g

13-08078-05 TRG GR|D# 140-12 08/18/13 10:00 8/20/2013 a20no13 1&0E078 Cobalt-60 I-ANL ER-130 Modified 2.20E42 6.67E.02 6.67E-02 1.24E-01 PCi/g

1&08070.0s TRG GRID# 1AG,I2 0E/16/13 10:0o 8t20l2013 anonols 13-08078 Cesium-137 LANL ER-130 tvlodified 2,5l,E42 8.41E-02 6.41E 02 1.19E-01 pCi/S

13.0807845 TRG GRIBF 140.12 08/16/13 10:00 8notzJ13 8/2012013 1&08078 Polassium-40 LANL ER-13) Modlfied 1.72E+01 2.53E+00 2.67E+00 1.03E+00 pCilg

13-08078.05 TRG GRID# 14G12 08fi6/13 10:00 8f20no13 atnm13 13-08078 LeadtlO I-ANL ER-130 Moditied 2.90E+@ 1.57E+q) 1.58E+U) 2.17E+O0 pCi/s

13.08078-0s TRG GRID' 1A(ts12 OUl6/13 10:00 8r20/20't3 8120/2013 13{8078 l-g€Ld-a12 LANL ER-130 Modilied 1.80E+00 3.2?E-01 3.3sE 01 1.76E-01 PCi/g

1:!08078-05 TRG GR|D# 1A 0-12 08/i8/13 10:(n 8t20nu3 8nono13 13{807E Leada14 LANL ER-130 Moditt€d 3.71E+00 5.08E.01 5.42E4'l 1.S0E-01 pCi/C

l3-0807E t)5 TRG GRID# IA E12 08118r13 10tr0 8t29t2013 8nofi2013 '13.08078 Redlufl-223 LANL ER.130 Moditied 8.92E-0'l 1.22E+00 1,22E+W 1.93E+00 pCl/9

13-@07&05 TRG GRID# 1A G12 08/16113 10:00 8npl2013 8/20n013 13,08078 Radiun-228 LANL ER-'130 Modiflsd 3.60E*00 3.64E-0r 4.09E01 1.72E-O1 pCi/g

13-08078-05 TRG GRIO# 1A 0.12 08fi6r13 10:00 8mno13 an20n2013 1348078 Radluil!22E LANL ER-13(I MOdIfiEd 1.46E+00 3.12E 01 3.21E-01 3.558-01 pcug

1&0807&05 TRG GRIO# IAGl2 08/16/13 10:00 u2o,t2o13 8/2012013 13.08078 Thallium-208 LANL ER-130 triodmed 1.45E+00 2.53E 01 2.63E-01 2.89E-01 pCi/s

't$08078{5 TRG GRIDil 1AG12 08/16/13 l0:@ gnu2p13 8/20/Z)13 1408078 lJranium-235 LANL ER-130 Modlfied 1.04E+OO 7.08E41 7.10E-01 7.B8E 0l PCi/g

13{807&05 TRG GRID* 1AE12 08/16/13 10:00 8no2013 el/20t2s13 1&08078 Uraniu.n-238 I-ANL ER-130 Modified 3.14E*00 2.37E+OO 2.38E+00 2.52E1QO pCi/g

t&08078-08 TRG GR|D# 13 t2-24 08/1€/13 10:00 8/20n013 8mt2013 13.08078 Acfnium-228 I-ANL ER-130 Moditied 9.f tE{l 2,43E-O1 L48E41 2.84E41 pCirg

13.08078.{18 TRG GR[D# t3 12-24 00/16/13 10:00 8t2U2013 4r2u2013 r3-08078 Btsmuth-214 LANL ER-i30 Modlll€{l 9.S8E-01 1,91E{1 1.97E-01 1.40E-01 pcug

1&08078-00 TRG GRTDS 13 12-24 08/18r13'10:00 9t20r2013 a2u2a13 13-OAr78 Coban€0 LANL ER-l30 ModmEd 2.48E-03 s.72E-02 5.78-02 1.03E-01 PCi/g

13.€07&06 TRG GRrt)# t3 12-24 08/1U1310:00 woli2013 8not2013 13-08078 Cesium.137 I-ANL ER-130 Modifled 3.25E4,2 4.98E-02 4.S8E-02 9,51E.02 pCirg

1308078{6 TRG GR|D# 13 12-24 08/16/13 10:00 8tm/2013 Bnono13 1$08078 Potasslum40 LANL ER-130 Modified 1.68E+01 2.47E{{() 2,62E+N 7.32E41 PCUs

13.08078-06 TRG GR|O# 13 12.24 08fi6/.|3 10:00 8tzJno13 u20no13 13-08078 Lead-210 ISNL ER-130 Modrlcd -2.2€,e41 8.258-01 8.25E-01 1 41E+00 PCi/g

1S0807&06 TRG GRtBil 13 12-24 08/16/13 l0:@ 8ti2u?!13 8r20r2013 13-08078 Le?d212 LANL ER-130 Modmed 1,16E+00 2.05E-01 2.14E41 1.15E-01 pClrg

13-{t8078-fft TRG GR|D* 13 12-24 08/16/i3'10:00 u20n2013 8n042013 13-08078 Laed-z14 LANL ER-130 Modmed 9.80E{1 1.81E-Ol 1.88E{1 1.50E-01 pcug

1$08078.06 TRG GR|D# 1312-24 06/16/1310:00 8l2uilo13 al20no13 13-08078 Radlum-223 I-ANL ER-l 30 l\lodlfi€d -2.CrE-01 8.38E{1 E.3EE-01 1.22E+00 pCl/g

t$08078.06 TRG cRrD# l3 12-24 (n/16/1310:@
'l/zonlolS

8t20/2'O13 13-08078 Radlun-226 LANL ER-130 Modified 9.98E-01 1.91E-01 1.97E-01 1.40E.01 pCi/9

13{E078{6 TRG GR|D# 13 12-24 08/16/13 10S0 &not2013 8,20t'i2013 13-08078 Radium-228 LANL ER-'130 Modlfled 9.11E.01 2-43E-01 2.45E-O1 2.84E-Or pcus

13{8078-t16 TRG GRID# 13 1&24 08/16/13 101X) 8/2U2013 8not2013 13-08078 Thalllum-208 LANL ER-130 Modifled 7.44E-O1 1.828.01 't.86E 01 2.09E-01 pcug

1$(E078-{t6 TRG GR|D# t3 12-24 o8/16/13 1000 8/2012013 umfi2013 13-08078 Uraniu*235 LcNL ER-130 Modifled 1.36E-01 2.91E 01 2.SlE-01 4.92E41 PCi/g

1348078{6 TRG GRID# 13 12-24 0E 16fi310:00 u20r2013 at20no19 1908078 Uranium-238 LqNL ER-130 Modified 1.82E+00 1.52E+00 1.53E{X) 1.42E+@ pcvg

c|Eo{ntrr!u...,t'Iypgl$Drratdmd|dgn.Jhhvt'.b[.}[orli|d|D.bcm^.h,,vr.r!L.hc|blyoonid.i'.i||EGlhnr:!,P!drdqr.;'tcll.fI!t.q|d!|f|

m
H
lal'
ffI

-

EeenuNe ArualvncAL CoRPoRATIoN
601 ScARBoRo RoAD OAK RtDcE, TN 57850 865/481-0685 FAx 865/485-4621

@
@^EeeRlrnte
@ 

s=RvrcEs
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. d.+.€

2950-NR-H026

SO

Don Halter
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Analysis Category:\

Samole Matrix:l

Method R6sull CU csu MDA
Report
Unlta

Leb
ID

Sample
Tvpe

Cllent
ID

Sample
Oate

Rscelpt
Datr

Analyels
Date

Batch
ID

Anslyte

8/20/2013 13S078 AcilinlLm!228 |jNL ER-130 Modilied 1.01E+(X) 2.54E-01 2.59E41 2-40E41 pCi/g

13.0807E-07 TRG GRID# 13 012 08/16113 10:00 8mno13
8.62E-01 1.54E 01 1.60E-O1 1.38E 01 PCi/g

13-08078-07 TRG GRlry 13 O-12_

GR|D# 13 0-12

08/16/13 10:0O 812A12013 8nor2013 Bl8muth214
3-23E42 5.55E 02 5.s5E-02 1.O2E41 pCirg

08/16fl310100 ?r?ot?913
*20no13

gt20na13

Bnu2a13

1348078

1&ilzg
't3-08078

cobalt€O LqNL ER-130 Moomeo

13-08078-07 TRG
CesiuF137 LANL ER-130 ModifiBd 432e42 4.63E-02 4.6SF02 9,05E.02 pCitg

1+08078-07 TRG GRID# 13 0-12 08/16f3 10:00
1.96E{Ol 2.55E+00 2.74E+@ 4.85E-01 pCi/S

134E07&07 TRG GR|O# 13 012 u20lm13 8120t201s Potassium40
7.2fE41 9.20E-01 9.21E€1 1.66E+00 pclrs

OU16/13 10:00 8t2ory13
8tzl,ml3

Bno12013 1908078 Lead-210 LANL ERISO Modified

13-08078-07 TRG GR|O# 13 C12
0811€/13 10:00 8t204913

Bmlml3
13.08078

lSOS0?E

Lesd'-z12 LANL ER-130 Modilied 1.23E+dt 2.17E41 2.26E41 1.17E-01 pcug

190807E-07 TRG GRID# 130-12
Lead-214

Radiffi
LANL ER-130 Modified 9.71E-O1 1.75E-01 1.81E-01 1.29E{1 PCi/g

13-0807M7 TRG GRIDT 13 G12 08116n3 10s0 Engra)'l'J
a+8e!1
8.62E 01

1.07E+00 1.07E+tX) 1.38E+00 pcus

{3.6nO7847 TRG GRID# 13 S12 08fl6/1310:00 a2ar2013 8mm13 13-08078 LANL ER-130 li,lodlfled

1.54E-Ol 1-q.F41

2.59E-01

1.38E 01 pcug

TRG GRIDf 13 Gl2 o8/16/{3 10:@ Snuilo'l3

8/1012013

&4/201l
8n02013

't3.08078 Radlum-226
2.40E 01 pGlrg13{8078-07 13s078 Radium-228 FR-13o ModiflEd 1.01E+00 2.54E{1

1308076{7 TRG 08/15/13 1000
9.44E 01 1.82E-O1 1.88E-01 2.05E-01

08/15/13 10:00 8no12013 at?:u'2013

8t2AnO13

13-08076 Thallium-208 IJqNL ER.I:J{J
pCirg

13.{t807&07 TRG GRIIH 15 s-12
1&08078 utanium€35 M.dlfl..l 2.51E-01 2.78E-01 2.78E-O1 4.98E 01

1$0807&07 TRG GPJD# 13 0-12 08/16n3 10:00 8t20t2013
1.719+00 1.08Er{X' L0€E+00 1-92E+00 PCi/S

08/16fi3 10:(n 8'20no13 8no12013 t3-08078 t ranium-z38
1&0807s07

'TRG GRIoF 1g O-12

1.03e+00 r ssE-o,l 2.64E 01 3.16E-01 pCi/g

TRG GRrD# 1A 12-24 0811€/13 10:00

;ilfifu10'ro
8not2o10 8/20/2013 1908078 Ac{nium-228

2.28e-O1 2-45e41 1.62E-01 pcus
8nol2013

8/rol2o13

8not2013

ffi
1908078

ilogo?s
Blernutt}2l4 I-ANL ER-'t30 Modified 1.73E+O0

1S08078-08 TRG GRIBil 1A 12-24
Cobalt-60 30 luodtfled 5.63E-02 6.15E-02 6.'t6E-02 1.1EHl pcug

13-0007E 08 TRG GRtDf 1A 12-24 0u.|6r1310$0
6.16E-02 5.34E-02 5.35E-02 1.03E-01

?3?E-01

PCi/g

0u161131q00 8t20t2013 8t20not3..,-
8120/2013

13-08078 Cesiurr}l37 LANL
pcrg

1&08078-08 TRG GRID# 1A 12-24
13,08078 Potasslum-40 1.82E+01 2.SgE+00 2.70E+O0

13-08078-08 TRG

TRG

GRID# lA 12-24 6/16/13 1e00 8120ns13
1.18E+@ 1.17E€t 1.18E+m"

2.48E-01

1.49f,+00 pCirg

GRID# 1A 12-24 08/16t19 10:00 8r?3n2013

ffi
8n02013 13-08078 Lea621o

1.28E{r1 pcvs
13.@078{8

13-08078 Lca&212 FF-130 Modilied 1.3'tE+00 2.39E-O1

13-0807448 TRG GRID#'lA 12-24 08/16/13 10:00 8n0t201s
1.75E+00

;t E-oo

2.52E41 2-6IE-Ol 1.54S1 p'ci/S

TRG @/16/13 10:00 8/2012013 8/20n013 1$OBO78 Lead-214
1.0:tE+O0 1.@E+00

.1.50E+00

iffiI
pci/g

13.0807&(a
08/16113 10:00 8n0m13 8ryt2013

8rzonol3

Radiur-223 I-ANL ER-130 Modilied
PCltg13ta{r7&O8 TRG GRID# 1A 12-24

1S08078 Radlm-226 3tr Modlfied ,|.73E+00 2.28801 2.45E-01

13-08078-Oe TRG GRID# 1A 12-24 8n0r2013
1.03E{O0 2.59E O't 2.64841 3.16E{}1 pcus

oU16113 10:00 8nom13
8820t2013

a?o,2ol?

u2ol2013

13-08078

i3{so?s
t$0407E

Radiwn-228 I-ANL ER-130 Modmed

13{}8078-08 TRG GR|D# 1A 12-24
Thallium-208 FR.l30 Modltied 1.25E{t0 2.19E-O1 2.28go1 2.09E-01 pcus

13-0E07&0E TRG GRID# 1A 12-24 08/18/13 10:00 r5tr42 3.23E-01 3.23E 01 5.35E{1 pClrg

1348078-08 TRG

iF6
GR|D# 1A 12-24 08/15r13 10:0o 8n0l?o13 812012013 Uranium-235

3.03E+00 1.79,9+00 1.71Er.00 i.€3E+0O pCiIS

13.08078{8 GRID# 1A 12-24 08/16/13'10:00 ili20m13 8r20t20{3 13{8078 Uranium-238

cu46d0n!un.rt.|it'Fgrcoo!nFd!ld.!td|trG.rh|nvu.Fui'iIo,d!tt[dD.tc|.dlEdt|v.lcanlhonl.dcqto|s6cd[EL4t..kDlFou'||cd;TrGdibd|&rd.t.fdd!hd

ffi
H
t6'b

",1

@i
6[.EBERg?Lg*Ew
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Lab
ID

Sampte
Type

Cllent
1D

Sample
Date

Recelpt
Date

Analysls
Dato

B.tch
ID

laoso-il

Analfls Method Result CU csu MDA Report
Unlts13.08078{9 TRG GRID# 10(l-I2 08/16/13 10:00 wzu&13

ffi
at20no13

l3-{r8078-(xl TRG
Acliniurl1-z28 IANL ER-130 Moditied 't.?'tE+00 3.55E-{ll 3.61E-O.l 7.39E-01 pCi/g

1$O8078-O9 TRG
08/16113 10:00 8ti20t2013 13,08078 Blsmuth-z14 I-ANL ER-130 Modified 1.67E*00 3.49E-01 3.s,eE!1

7.40E-O2
-2_'91Ei1
1.41E-01

pcirg08/18/13 10:00 8nono13 8t20t2013 13-08078 Cobalt-60 LANL ER-l30 Moditied 3.eIE-92

TJffi
7.40e-0213-08078-09 TRG GRID# 10 G12 08y18/13 10:00 uaana13 8/2020{3

anaffi
1&08078

1!OS0?8

C€sium.{37 LqNL ER-130 Moditied
pCi/g

1$08078-0s TRG GRID# 't0 &12 08,/10/13 10:00 812012013 Pola8slum<0
1.32E-o1 1.33E.01 1.3'tE-01 poits

.|3.08078-09 M
TRG

08/16fi310:00
LANL ER-130 Modiftsd 2.30E+01 3.35E+00 3.55E+00 1.04E+00 PCi/S

1&{'8078{9
utzwi tl3
8/20t20f3

s120t2013 13-08078 L€ad-210 LANL ER-130 Modined 2.41E+m 1.72E+00 1.73E+00 l.ElE+00 pCi/s

13{8078.09 TRG
08/16/13 10:00 8/202013 19080?8 Lead-z12 LANL ER-130 Modlfied 1.52E+00 3.79E 01 3.86E-01 1,67ru1 PCi/glo t}lz 08/16/13 10:00 u20no13 uzo,t2013 1&08078 Lead.214

13-08078-09 TRG GRtDf 10 c12 oE/i6/13 10:00
1.85E+00 3,65E-01 2.O2e.A1 pcrg

st2v2013 8//?ot2013
1$@078
1$08078

13{8oE

RadlurG223 LANL ER-130 Moditi6d 1.1SE+00 1.16E+001&08078.$l TRG GRID# 10 0.12 08/16/13 1e.00 E 2012013

;aoroi3
8n0:,t2013

8n0t2013

1,16E+00 1.91E+00 pcus

13-08078{9 TRG GRIC!# 10 Gr2 @/16fl310:00
lrANL ER-130 Modlfled 1.67E+00 3.itgE-o1 3.5SE-01 2.09E{1 PCi/g

'13.0807&09 TRG
xaoi(lm.zz6 LANL ER-l30 Modlfled 1.21E{Oo 3.55E-01 3.81F01 7.39E-01 pCiiSsRro# 10 0..12 08/16/13 10:00 8t:20t20,t3 Et2W20't3 13-08078 Thalllum-208

1&08078-09 TRG GRIDF 10{t..I2 08/16/13 10:00
LANL ER-130 Moditied 1.31E+00 2.87E-O1 2.e:E-q:!

4.03E 01

5.83E-01 pCiIs
8t20t2013

ffiG
1$08078

1&060?8

Uranium-235 LANL ER.130 Modified 6.46E-02 4.03E-011&0E078-09 TRG GRtDt 10 r)..r, 08/'|6/13 10:00 8n20t2013
6.73E{1 pCl/g

TRG

Uranlum-23g LANL ER-130 Moditted 1.79E+00 1.98E+00 L98E+fi1 2.21E+OO PCi/g

1&0E07&10 GRID# 18 G12 08/16/13 10:00 8/202013

ffi
8nu?JJ13

;ffi
1$08078

13-08078

Actlnlut|}22S
't3.08078-10 TRG GRID# 18 G12 O8/16t'13 10:00

MOOfle{ 7.90E.01 2.O7e-O1 2.10E{1 2.31E-01 PCi/g

1s-0807&.t0 TRG GRIO# 1B GI2 0846/13 10:00
Blsmutlr2l4 LANL ER-130 Modified 1.21E+00 1.67E-01 1,79E {'1 1.22E{rl PCi/Su20t2013 Bnono13 13.08078

;gogo?s
I-ANL ER-130 Modifled -1,57E-02 4.20E-s2 4.20E02 7.27e-021348078-10 TRG 08fi6/13 10:00 a,?ono13 8/2012013 Cesium-137

13-0807&10 TRG
LANL ER-130 Modifred 6.91E42 5.12E02 5.13E{2 6.41E-O2 pcug

08/16/1310;00 u20t?313 EP:Or2013 13'08078 Potasslum-40 I-ANL ER-130 Modffiod 1.40E*01

r53Effi'
1.84E+00 1.98E+O0 5.18E.01 pcust$0807&10 TRG GRID' 1B G12 08/16/13 10:00 812U2013 s2gt2o13

sPono13

8tz0/2013

13f9019

1l-06978
13-0a)7E

LEed-210 LANL ER-130 Modified1$0807&10 TRG GRID# 18 0-12 $116/13 10:00 Bnono13

ffi
8n20EO1g

Leatl-212

't3E+O9 't.13E+00 1.21E+00 pCr/S

13{8078-10 TRG GRIO* 18 GI2 08116/13 10:00
LANL ER-130 Modmed 9.10E-Ol 1.68E-01 1.74E41 918E 02 pCi/S

1&0807&10 TRG 08/16n3 10:00
Lead-z14 LANL ER-l30 Modified 1.14E+00 1.97E-01 2.06E-01 1.17E-01 pCl/g

190807&10
a20no13 1308078 Radium.?23 LANL ER-130 Modlfied 4.27e41 7.4SE-01 7.49E01 1-2OE+{ro pci/,.9

PCi/9
06r18fi3 10:Oo 8not2013 a2ono13 13-08078 Radlum-226 |JqNL ER.130 Modlti;d 1.21E*00 1,67E-01 1.79E-01

mEoi
1.22E41

2.31E41
1&08078-,t0 TRG GRID# 180.12 o8fi6/13 10:00 8r20r2013 8/2012013 1&08078 Radium.228
1$08078.10 TRG GRID# I8 G12 Ef20t2013 al2f,tz,13 13-08078 Thallium-208

pct/g

1308078-10 08/1Gf13 10f0
EF(.Iiro Modiflld 7.39E-01 1,51E-01 1.5sE-01 1.€7E 01 PCi/S

2.63E{1 2.63E-01 4.35E-01 pCl/g
08/16/13 10:00 8r20rr!o13 E12W2013 13-08078 MOO[ied 2.76E+00 1.34E+00 1.35E+00 1.41E+00 PCUg

Ctrao{nt4 u'rc.rrdrqFtFc.'nbtE anE[d un rt tnt, E 6n.):ft Addntn t trbcrdldvt#.(lt bdd.trConrC &npt t r3trst ,

a

Hi
ffi
tr,L

&

a

.'?X.{Ct r

{, E ggR'!-l J*| g lreenLrNe Al.raLvncaL qqnpoRAroN
(Wl S enVTEEE_ry

o
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Eberline AnalYtical
Final Report of AnalYsis

Don Halter SDG: 13-08078
USA Environment, LP Purchaw Arder 2950-NR-H026

tn2A4 Lucore St Analysis Category: ENVIRONMENTAL

Houston, TX77O17 Sample MatN: so
Method Result CU csu MDA

Report
UnltsL6b i

rDl
Sample

Typo

Cllent
ID

Sample
Date

Rec€lpt
Dat

Analysls
Data

Batch
ID

AnalYle

13-08078 AcilnlurF22E IANL ER-130 Moditled 1.41E+00 2.8EE-01 2.97E-01 2.83E-01 pCi/9

13{E07&11 TRG GRID# 17 o-12 08fi€r13 10:0o amno13
,^l^2
8non013

8m1fr13
uinnol3
ffi;

11gg071
1$08078

Bismuth-214 |-ANL ER-130 Modifl€d 1.05E+tX) 1.97E-01 2.04E 01 1.53E-01 pcug

1&0807&11 TRG GRID# 17 (}12 08116/13 10:00
Cobalt60 -2.0/.E{'2 6.77E-Oz 6.2H2 1.1Bff.| pCi/s

t$0807&11 TRG GRIDfl 17 0-12 Cl8/18/13 10:00
t.slE-02 5.41e.O2 5.41E-O2 1.01E{1 pCi/S

13S07S11 TRG GRID# 17 0-12 mfi6/13 1030 il20no13 8t2o'20'.t3 1"P8q7":

't3-08078

Cesium-137

2.21E+O1

3.O2E-02

3.07E+00 3.27E+O0
'r3rE41

7.Azffi1 pcv9

13-0807&11 TRG

frc
GRID# 17G12 08116113 10:00 8nan2013 wzpra)\4

s.02E.01 1.558+@ PCUS
GRID# 17G12 8t2p,1m13 8t20t'2013 13-08078 L€ad-210

Lo?d.212

LANL ER-l3! Moqmeo
134807&11

13{8078 I-ANL ER-l30 Modified 1.39+00 2.52E.o1 2.62e41 1.22e41
13-{1807&11 TRG GR|D# 17 0.12 08r16fl3 10:00 8/2qT13

8t20,2013
pcug

at2o,m13 13-08078 L€ad-214 LANL ER-130 Modified 9.848 01 1.80E-Ol 1.86E 01 1.43EJ1

1S{t807&11 TRG GRID# 17 G12 08fi6/13 10:@
-2.81H1 1.07E+00 1.07E+00 1.57E+00 pCl/9

TRG GRID# 17 0.12 08/161f3 10:00 9P0t2013
8nom13
ffi
8nofi2013

8nom13 13-08078 Radiutft223 LANL ER-130 Modilied
13{807&11

08116fi3 10:00 8m12013

8f20l2013

13'08078 Radlum-226 LANL ER-130 Moditl€d Lo5E+CX} 1.97E-01 2.O1E.01 1.53E-Ol pCi/9

1$0807&11 TRG GRiD* 17 G12

08116/13 10:00 13-0807S Radium-228 I-ANL ER.130 Moditied 1.41E+00 2.8eE-01 2.97E-01 2.83E-01 pcirg

1348078-11 TRG

rT9
TRG

08116113 10S0 8nwo13 1308078 ThallilIn 2(n LqNL ER-130 Modified 1.20E€0 2.34E01 2.42E'o1 2,36E 01 pCirg

13.08078-11

GRlo# 17 012 08/16/13 1o:oo 8r20r2,9j3

8t2012013

at2u2r)13 13-0E078 Urenlunr235 LANL ER-130 Modified 1.83E-01 2.99E-01 2.99E.01 5.07E-01 pci/S

1:l-0807&11
08/i6/13 10:00 w0f2013 't90€078 Uraniun-238 I-ANL ER.13O ttlodified 8.05E-01 1.05E+00 i.0SE+00 1.83E+00 pcvs

'13.08078-1 1 TRG GRto# 17(]-12

06/16n3 10:00 8120/2013

B66is
8nw2013

ffi
r348078 Ac{nlrm-228 LANL ER-130 Modmed 1.53E+CX) 2.52E{}1 2.64F01 2.38E Ol pCilg

1&080?&12 TRG
08116fi3 10:00 1il)8078 Bismuth-z14 trR.13() Modllied 1.14E+@ 2.24e-o1 z31E-Ol 3.46E 01 PCI/g

1so807&12 TRG GRtDr 10 12-24
-9.81E 06 512Eq2 s.1?€.42 8.98E-02 pcug

08/16/13 10:q) 8/20no13 8r20r2013

8nono13

1348078

13-08078

Cobalt-60 LANL ER-130 Modilied
130807&12 TRG GRID# 10 12-24

Cesiutn-137 -'t.38E-03

;offi;
4.75E#2. 4.75E-O2 8.60E42 pCi/g

13.m07&12 TRG 08/16/13 10:00 8nolm13
2.80E+{10 3.00E+00 5.58E-.01 pcvs

08116113 10tr0 Yof2o13
&frNno13

8/2On20-13

sfzotmlS

1348078

1&0s0?s

Potar6iutt40 LANL ER-130 Mo(|.ifi€d
13-0807&12 TRG GRID#'lO

L€ad-210 LANL ER.l 30 lt/lodifi ed 1.9t9E+00

1.78E+00

1.21E+00 1.21E+tlo 1.36,5+00 pclrg

{3480?8-12 TRG @/16fi310:@
4.22E01 4.31E-01 1.26E-01 pcus

0s/16/13 1000 &nw2013 8nol201s 13.0807E Lesd-212 I-ANL ER-130 Modined
13.@07e12 TRG GRID# 1012-24

LANL ER-l30 Modltied 1.S3E+0o 2.88E-0.| 2.97F01 1.47E 01 pCirS

13-0807&12 TRG 0E t5t13 10:00 8t202013 8nsno13 1$06078 Lcad-al4
1.47Et{,0 pClrq

08fl8ll3 {0:00 8t202019

8annu3
u20m13 1+0e07E Radiuft223 LANL ER-130 Modlfied {.13E-01 841E-01 E.41E t'l

134807&12 TRG
08fi6t13 10:(x) 8t20r2013 13.08078

;5ffis
Radlum-226 I-ANL ER.130 Modltled 1.14E+00 2.24E.41 2.31E-01 3.46E-01 pCi/g

13-{1807&12 TRG L;t<il-F
Radium-228 I-ANL ER-130 Modffied 1.53E+00 2,52F,01 2.61q0r

3.03E-01

2.38E-{r1 &its
13.08078-12 TRG GRIDC 10 12-24 O8/16113 10:00 8'aJfzJ13 820/2013

4.33F01 ncug
08/1€/13 10:00 8/20/20't3 8tzJm13 13.0€Kt8

1+O8o?s

Thalnwn zoa LqNL ER.130 Modifled 1,158+00 2.97E-Ol

130807&12 TRG GRIDS 10 l2-2lt
LANL ER-130 Moditied 1.68E{1 3.36E Ol

;.108.roo

3.36E-01 5.60E-{ll PclS

1$.0807&12 TRG GRID# l0 12-24 08116/13'10:00 8non2013 En0r2o13 UrsntufiF235
i.13E+00 ,|.99E+00 FCi/g

08/16/13 10:00 ilt20no13 et2M2013 13.08078 Uraniffil-238 L{NL ER-13() Mo<llfied
130807&12 TRG GRIOil 10 12-24

cu{anor!uMir|ntic',{.|d|d&rd.'nU|!.r.[q(2{&.!r}tD.Fhn.|oi.cr.d,.ft#''Er.bcdd'oo.i!|hc.'Flt.IdEDuFdr'|E.bilie||dD|&nF|.:o0{xpndborl!||t|

ffi
ffi
F
r{!
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OOI Scaneono RoAD OAK RIDGE, TN 57850 865/l+81-0685 FAx 865/483-t+621
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ReportTo: Wa* /!,trlar

Don Halter SDG; 13-08078
!945!rlr9r'?'gr!!f "*** Purchase Order 2950-NR-H026
-rvz$a[ Lucore st
Houston, TX77017 -*fi*s!*-qtesgty.

Sample Matrix:
i ENVIRotttvtetrtrnl
tso

Lab
ID

Semplo
Type

Client
ID

Sample
Date

R€ceipl
Oete

An.lysls
Date

Barch
ID

Analyte Method Result cu csu MDA Report
Unlts1&0807&13 TRG GRID# 2 $J2 08'/16113 10:00 8nu?s13 Enonol3 13-08078 Aclinlum-228

134E078.13 TRG
IANL ER-l30 Modafied I,t7E+00 2.70E-01 2.76E-O1 2.49E{1 PCi/g

1$0807&13 TRG
08/16/13 10:00 8r2tr.no13 8|/mr2013 1$08078 Bismuth-214 |ANL ER-130 Modttted 9.ssE-o1 1.65tu1 1.72F01 1.55E-01 pCilg
08fi6/13 10:m 8not2013 8t20t2013 13-08078 Cobalt60 L/qNL ER-130 Modttied -1.95E-02 5.56E-02 5.56E.02 9.65E{2

s36E{'
Pcrg
PCI/g

13.08078-13 TRG GRID# 2 GI2 08/16/13 10:00 8t20no13 a,?o/2013 13-08078 Cesium-137 LANL ER-130 Modified
?:esE:;92
'l.74E+O1

4.93E-02

,29E40
4.93E4213-0807&13 TRG GR|D# 2 S12 08/16/{3.ro,oo

1Pu?s13
8i20t?913

8r20no13 13-G078 Potassium.40
1$08o7.?,j:

13{8078-13

TRG GRID# 2 $12 @r16/13 10:00
2.4€E+00 s.50E-{rl pCi/g

8t20tfr13 1&08078 Lead.2l0 LANL ER-130 Modified 9.38E-01 9.50E-01 9.51E-01 1.72E+00 PCilg

pcug
TRG GRrDf 2 ct2 08fl€/13 10:00 8r20fio13 Enono13 13-08078

13080?ts

Lead-212 LANL ER-'|30 Moditisd 1,198+{X) 2.14E41 2.22E01 1.22E411$0807&13

13{8078-13

TRG GRID#2 GI2 08116/13 10100 8nano13 giw2013 Le€d.z14 LANL ER-130 ModifM 1.05E+00 t.84EOl 1.92ffi1

s,?1E-Or

1.37E-01 P:ls
pcus

TRG GR!Dd20-12 08/10/13 10:00 8nono13

8/2U2013

etN2013 13.08078 Redlum-223 I-ANL ER-130 Modified €.'l9E-Ol 8.71E-01f30807&13

13.0807&13

TRG GRIDF20-12 oB/1€r13 10:00
1.39E+00

Et20no13 13-08078 Radlurr22S LANL ER-130 Moditled 9.55E{1 r.65E-01 1.72e41 1.55E-,01 pc,l,g

pCrrg
TRG GRID#2 &12 08/16/13 10:00 &r20t2013 snat2013 13.08P

.|3.{t8078
Radium-228 LANL ER-130 Modifted 1.17E+fi] 2.70E-O1 2.76F01 2.49E.011$08078-13 TRG GRID# 2 G12 08/18/13 1O:00 ui20na13 8t20t2013 Thalllwn-208 LANL ER.l30 Modified 1.02E+00 1.82E-01 1.90E 01 2.03E-01 pCi/g1e0807E-13 TRG GRID#2 G12 08/16/13 10:00 8/2u2013 8r20f2013 1306078 Urmium-235 LANL ER-130 Modifiod -3.41E-02 3.02E-01 3,028-01 5.00E-01

iffi'
pcrlg

PCi/S

13{8078-13 TRG GRID# 2 (}t2 08/16/13 1CO0 8t20fin13 at20no13 1348078 Uranlurn-236 1,87E+00 1.11E+.00 1.1 2E+00

pCi/s
1$0807&1il TRG GRID#212-24 08fl8r1310:00 8t20t2013 al20no13 1&08078 Acllnturn-228 LANL ER-130 Modifled 1.74E+00 2.79E-O1 2.e3E-0r 2.58E-01t3-0807&14 TRG GR|D# 2 12.24 08/10n3 l0:m 8nu2013 a2uinls 1908078 Bicmuth2l4 LANL ER.l3, Modlfied 8.53E-01 1.56E-{r1 t.628 01 1.53E-01 pCi/01$08078-14 TRG GR|D#212-24 08fi6/13 10:00 8t20tzJ13 ai20n01.e .|3.08078 Cobalt-60 LANL ER-130 Modlfied s.608-al 5.69E-02 6.69E-02 L19E-01 pcus1308078-14 TRG GNA#212-24 08/16/13 to:m 8n0t2013 aaot2013 r&08078 Ceslum-137 I"ANL ER-130 Modmed €.09E 03 5.18E-02 5.18F02 s.42E-t2 pcug13-08078-14 TRG GRID#212-24 08fi6fi3 t0:00 8t20,t 2013 8t20t2019 13.08078 Potessium40 LANL ER-130 Modlfied 1.84E+01 2.76E{0 2.91E+{X) 9:5E-01 pcus13-0807&14 TRG GR|D#212-24 08/1€/'t3 10:00 8nu2o13 En0no13 f3-08078 Lead-210 I-ANL ER-130 Modl,led 9.70E{t1 9.489-01 9.50E{1 1.SE+00 pCi/g
13{}8078-14 TRG GRIO#212-24 08/16/13 10:00 E/202013 u2{,t2013 1&08078 Lead-212 ["ANL ER-130 Modlfhd 1,598+00 2.81E-01 2.92E.o1 128E-01 pCi/S1308078-14 TRG GR|O# 212-24 0E116113 10:00 U20i2013 8t20t2013 1$08078 Load-z14 LANL ER-130 Modttt€d 9.54E-01 1.85E.01 1.91E-01 1.47E-01 pcug
1308078.14 ]RG GRtg#21244 08/1€/13 10:00 sl20n013 8nono13 1348078 Radlum-223 IJqNL ER-130 Moditl€d -6.58E 01 1.01E+00 1.01E+q) 1.57E+@ pCi/Sl&@07&14 TRG GRID*212-24 08/16/13 10:00 En0no13 8nafi2a'3 13.0S078 Radlufir226 I.ANL ER-130 Modifiad 8.53E-{ll 1.56E-01 1.64H1 1.53E.01 PCt/g1&0807&14 TRG GRID# 2 12-24 08/16/13 10:00 anonols snom13 1&08078 Radlum-220 LANL ER-130 Modltied 1.74E+O0 2.79EA1 2.93E-01 2.68E-01 pCi/g13{E078.14 TRG GR|D# 2 12-24 O8/16/13 10:00 Et20no13 8no[201s 13-08078 Th€llhnn-2o8 LANL ER-13o Modrfied 1.13E+00 2.01E-01 2.09E-01 2.38E-O1.|3.0807&14

TRG GRID*212-24 '08/16/13 to:00 8r20n2019 8120t2013 1+08078 Uranlum-2R5 LANI FR.13T1 1.74E4'l 3.05E.01 3.05E-01 5.19E-O1 pCi/S
1&08078-14 TRG GRID#212-24 08/16/13 1050 8/20/2013 8t20t2013 J&08078 u€filulr!'236 LANL ER-130 Modiflcd -4,36E 01 f.06E+@ 1.O8E+00 1.79E+00 oCUo

cU|@{n!E|'abhgic.U4o'Dlid!r.d.dUi€rl*rq|F.|gr}FAtlhtn|o.oGd&lMl,!L&!.hqe|ycdh|&dc.iIEL!B!nrir,uFroF||c$.:t.G'{mt!|t!|.|Dm|!|b.to|i.|

ffiT
tril
FO
Hil

a

@,
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Eberline Analytical
Final Report of AnalYsis

ReaottTo: WorkOrclerDe,€f/s:

Don Halter SDG; 13-08078
USA Envlronment, LP Purchase Order 2950-NR-H026

10234 Lucore St Analvsis Cateooru: ENVIRONMENTAL

Houston. TX77017 Samnle MaEix: SO

Lab
ID

Sample
TyPe

Cllsnt
ID

Sanpl€
OatB

Recelpt
Dato

An!lysls
Da!e

Batch
ID

Analyte Mothod Result CU CSU MDA
Report
Unlts

t&0E07&1s TRG GRID#21 G12 08/1d1310:00 a20no13 8/20'2013 t3{8078 Adlnlurr'228 LANL ER-1:P Modltied 135E+(x) 2.66E{t 2.74E-O1 3.128 01 pClr!

130807&15 TRG GRIO#21 0-12 08/16/13 10:0O atNn13 8t20m1? 13-08078 Bi3muttF214 LANL ER-130 fi,rcdmed 1.40€+00 2.05E{1 2.17E-01 1.32E41 PCitS

13-08fi8-.|5 TRG GR|O#2't 0.12 08fi6/13 10:00 8t20tilo13 8t20/2013 1$,08078 Cobatt 60 LANL ER-130 Modlfled -1.00E-02 6.64E-02 6.64E-02 1.15E-01 pcYs

134807&15 TRG GRID#21 G12 08/16fi3 10:00 8/20/2013 8t&t2013 13-08078 Ceslurr}137 l-At{L ER-130 Modified 4.24E42 5.s2E-02 5.5/,E42 1.07E-01 pClrg

13.0807&15 TRG GR|O# 21 0-12 08115/13 10:00 8nono13 ano,m13 13.08078 Potassium4o LANL ER-130 Mo'dllied 2.9.tq-+O1 3.87E{.OO 4.16E+tX) 7.199-Ol PCI/g

1908078-15 TRG GRID#21 G12 OU16/13 10:00 8n*2013 8120/2013 13{8078' Lead-2l0 LANL ER-l30 Modiried 1.558{'{10 1,449+@ 1.45E+00 135E+@ pcug

1$0807&15 TRG GRID# 21 G12 08116/13 10:00 8nonu3 atmtzol3 1&080?8 L"a&212 LANL ER-130 Modified 1.31E+00 2.39E-O1 2.4w41 1.30E{1 PCI/g

1$0E076.15 TRG cRtD# 21 0.12 08r't6/13 10:00 Snot'2013 8noti201s 13{807E L€a&214 LANL ERI3O MOdMEd 1.33E+00 2.37E-01 2.47Eo1 't.50E-01 pCi/g

1+@078-15 TRG GRID4 21 S12 08116113 10:00 w20f2013 8nor2013 13-,08078 Radluft22€ LANL ER-130 lrodalied 3.48E41 9.70E-Ol e.70E-01 1.50E+o0 pcus

13-0807&15 TRG GR|D#21 (ts12 08/1d13 10:00 8nofiN13 8nwr?JJ13 1&09078 Radium-226 I-ANL ER-130 Modified 1.40E+0o 2.05E4{ 2.17E.01 1.32E-Ol pCi/g

13.08078-15 TRG GRIDfl21 S12 6110/1310:00 azonoft Bnono13 13.08078 Radlurfl-228 LANL ER-130 Modified 135E+l)0 2.66E-01 2.74E41 3.12E 01 pCitS

13mO78-15 TRG GRID*21 o-12 0E/16/i3 1C00 8t20t2013 u20f2013 13-08078 Thallirfi-208 LANL ER-130 Modllied 9.68E-01 1.98E-01 2.04E-01 2.22E41 pcYs

13-0807&15 TRG GRID#2I G12 08/16/'13 10:00 8/2012013 8r?0t2013 1&08078 Uratum-z35 LANL ER-l30 Modlfled 3.87E 0t 4.20E{1 4.21E.o1 5.15€.01 Pcrrs

134807&1s TRG GRtffi21 0.12 08116fi310:0o 8tm201x wmEo13 13-08078 Uranlum-238 LANL ER-130 litodified 1.31E+00 1.17E+@ t.'l7E+00 1.67E+m pCi/g

13{8078.16 TRG GR|D# 16 12-24 08/t6n3 {0:00 8/20t2013 El&nol3 r+08078 Aclinium-228 LANL ER-l30 Moditied 9.53E-Ol 3.53E-01 3.57E-O1 6,38E-01 PCUg

190807&16 TRG GR|D* 1512-24 08/16/13 l0:00 E120t2013 8nofinl3 1$08078 Bi6mulh2l4 LANL ER-l30 Modffi€d 8.44E-O1 1.90E{1 1.95E 01 1.56E 01 pcus

134E078.16 TRG GRID# 15 12-24 oBrl€/13 10:00 8r20i2013 u2o,no13 1348078 Cobelt-60 LANL ER-130 Modin€d 4.4l,e42 6.17E{2 6.t7E 02 1.02E-01 FCI/g

190€078-16 TRG GRIDF1512-24 08/16/.|3 10S0 anonols 8t20t2p13 13-08078 Ccsiwr}137 |-ANL ER-130 Modlfied 't.77E-G 4.96e.O2 4.e5E42 E.08E.02 pCi/g

1$0807&16 TRG GR|D# ts 12-24 08/1er13 1e00 u.20fr1o13 dt20l?o13 1e08078 Pctassluft'40 I,ANL ER-130 Modifled 2.15E+Ol 3.00E{.@ 3.1gE+m 7-41E-41 pCi/S

1S0807&16 TRG GRtgt1512-24 0U16/'1310:00 8t20/2013 8n0n013 13-{18078 Lead€10 LANL ER-l3K1 ModifiBd 1.04E+00 1.18E+00 1.18E+00 1.42E+00 pCirs

13S078-16 TRG GRID# ls 12-24 08r16fi310:00 |y.20na13 8fr20f2013 't3-0&)78 Lad-212 I-ANL ER-,3O l^odmgd 1.66E+00 2.93E 01 3.05E-01 1,28E.01 pCi/S

13.0807&16 TRG GRID# 15 12-24 $/16/13.|0:00 8r20no13 Enw2013 1+{)8078 Lea&214 LANL ER-130 Modlfied E.6"3E-0.| 1.78E-01 1.84E 01 1.57E-01 pcrs

t&0807&10 TRG GR|D# 15 12-24 08/16/13 10:d) 8t2it2013 u20no13 tloE078 REdlum-223 LANL ER-l30 i'lodified -s.83E-03 9,60E-0.| 9.63E-01 1.{5E+00 pClrs

13480?&16 TRG GRJD# 15 12-2,1 08/16/13 10:00 8nono13 U20t2013 1$@078 Radiu'i}225 l-ANL ER-'|30 Modllied 8.44E 01 1.90E-01 1.95F01 1.56E41 pCi/9

13.0807&16 TRG GRID# 15 12-24 08fl6113 10:(n 8/2tt 2013 8/20m13 13{807E RadiwF228 LANL ER-'|30 Modlticd 9.53E-01 3.s3E-01 3.57E-Ol 6.38E-01 pcug

1&(ts078-16 TRG GR|D# 15 12-24 08116fi3 10;m 8not2013 E20t2013 13-08078 Thalllum-208 LANL ER-130 Modilled 1.32E+00 2.40F'o1 2.49E-01 2.18E-01 p(;rtg

1308tt7&16 TRG GR|D# 15 12.24 OUl6/13 10:00 8f20r2o13 8/2012013 13€8078 u€nim-235 LANL ER-130 Modilied 415E-O2 2,9EE{'l 2.98E 01 4.S8E-01 pcus

1+O807E.18 TRG GRIBil 1512-24 08/16/13 10:@ 8not2013 Elnt?s13 13-0807E Uranlu1|}233 LANL ER-130 Modlfl€d 1,28E+00 1.07E+00 1.O7E+00 1.88E+00 pCi,E

c|to!'6lltErdnqrF€Urcd!h.d$.frdu@'rdIvlt4|on.}fDr'*htt.|o.|ct.d&tld!dl8r!.!o'd.r.d!!d!ul|ifE!FebhouPrh!||c.t.i't.(F[.fi|qqofh|

ffi#
H'Otr
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@
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Eberline Analytical
Final Report of Analysis

RepoftTo: Work Order.Detaf,s:

Don Halter SDG; 13-08078
USA Environment. LP Purchase Order 2950-NR-H026
10234 Lucore St ml}ryis Cafego_U ENVIRONMEN i AL
Houston, TX77O17 Samole Matrix: SO

Lab
ID

Samp16
Type

Cllent
ID

Sample
Date

Recelpt
Dat€

Analysis
Dat€

Satch
ID

Analyte Method Result CU csu MDA
Roporl
Unlts

1$08078-17 TRG GRID# 5 2-24 08/16i13 10:00 6not?o13 8n20t2013 1$08078 Actinium-228 LANL ER-130 Modilled 1.208+00 2.66E-01 2.7sE-01 3.59E-01 pCl,g

13-08078.17 TTG GRID# 5 2-24 08/16/13 10:00 8t2U,2013 8l20no13 13-08078 Bismulh-214 LANL ER-130 Modified 1.37E+00 2,O2E-O1 2.14E41 1.46E41 pCi/g
1s0807&17 TRG GRID# 5 2-24 08/.|6/13 10:00 anot:2013 8t2W20'13 13-08078 Cobalt-80 LANL ER-130 Modfied -1.49E42 6.36E-02 5.368-02 9.42E42 PCilg
13{807&17 TRG GRID#5 2-24 08/16113 10:00 8nono13 8nono13 1308078 Ceslum-137 ISNL ER-13O Modmed 3.64E-02 4.97E-O2 4.97E-O2 9.52E-02 pC'r/g

13-0807&17 TRG GRID#5 2-24 08/16113 10:00 8nor20't3 8t2!,t2013 1908078 Polassiurn-4o LANL ER-130 Moditied L98E+01 2.54E+00 2.74E+@ 6.82E-01 pCi/S
'l&0807&17 TRG GRID# 5 2.24 o8/16/13 10:00 820/2013 8r20fi1013 1$08078 Lead-210 LANL ER-130 Modified 2.19E+00 1.47E+00 1.47E+00 .|.58E+00

FCi,g
13-08078-17 TRG GRID# 5 2-24 08/16/13 l0:00 Bnu2013 8t20t2013 13{8078 Leed.2l2 I-ANL ER-130 Modmed 1.30E+00 2,36E Or 2.46E41 1.22E41 pcug
13{807&17 TRG GRID# 5 2.24 08/16/13 1O:0O et20f2013 ilinno13 1&08078 L€€(j.214 LANL ER.13(l Modllled 1.53E+00 2.33E-01 2.44E41 1.64E-01 PCI/g
1$08078-17 TRG GRID# 5 2-A 08/16fi3 10:oo 8/2onol3 8nnno13 13-08078 Redlurn-223 LANL ER-130 Modified -7.s7E{1 9.S7E-01 9.98E-01 t.53E+00 pclrs
1&0E078-17 TRG GRID#5 2-24 @/16t13 10:00 8nu2013 &not2013 lc0E078 Radium-228 LANL ER-130 Modlfied 1.37E+00 2.O2E41 2.14E-01 1.46e-01 pClrg

1349078-17 TRG GR|D# 5 12.24 08/16113 1o:qt 8t20tn13 8t20t2013 13-08078 Radlurn-228 LANL ER-130 Modmed 1.208+00 2.66E-01 2.73E-O1 3.s9E-01 pCi/9

13-0807&17 TRG GR|D# 5 12-24 08/16/13 10:00 8i20n2013 u20t2013 1&0E078 Tnallium-208 LANL ER-130 Modified 1.05E+00 L94E.01 2.01E41 2.26E-01 pCi/g

13.08078-17 TRG GRID# s 12-24 08/16/13 1e00 8n0no13 8nafilo13 {3-08078 Uranium-235 LANL ER-130 Modified 2.88E-01 3.40E-01 3.41E-O{ 5.71E-OI PCi/g
1$08078.17 TRG GR|D,51A24 08/16n310:00 8t20f2013 8nu2013 13-08078 Uranium-2S L NLER-130 Modmed '1.57E+00 1,22e+@ 122E+N 2.13E+00 pCi/g

1$0807&1E TRG GRID# 17 12-24 08r15fi3 10:00 8not2013 ef20aa13 1&08078 Aclinium-228 LANL ER-130 Modifled 1.4'lE+00 2.E1E 01 2.90E{t 2.58E-01 pCi/C

13.08078-18 TRG GR|D# 17 12-24 08/16/13 10:00 ui20t2!J13 8nono13 1$08078 Bisnuth2l4 I-ANL ER-130 ModiliEd 9.09E-01 1.838{1 1.88E-01 1.47E-O1 pcus
13.0807&18 TRG GRjA#17't2-24 08,16/13 1O:00 8t20r2013 8l2f,no13 1348078 Cobalt€O LANL ER-130 Modmed 8.9SE-03 5.75E-02 5.75E-02 1.04E-{rl pcus
1$0807&18 TRG GRlg# 17 12-24 0U1611310:00 8t2pt2013 8120/2013 1&08078 Ceslum-137 LANL ER-l30 Modified 1.658-0l 8.12E-O2 8.16E-02 8.45E42 pCl/g

1:L08078-18 TRG GRID#17 12-24 08/16/13 10:00 8t20no13 8t20l1to't3 1308078 PolasEium-40 l,{NL ER-13t} Modified 2.O2e+O1 2.86E+00 3.(XE+00 6.44E-01 pCi/g

13{607&18 TRG GRIO#17 12-24 0B/16/13'10:00 aaor2013 Bnono13 1$08078 Lead-210 LANL ER-130 Modilled 1.908+00 1.41E+00 1.4'lE+00 .|.308+00 pCi/g

13-0807&18 TRG GR|O# 17 12.24 oE/le/13 10:@ Et20r2013 Et20P.013 13-08078 Lead-212 I-ANL ER-{30 Modified f.54E+tX) 2.61e.O1 2.72E 01 1.17E 01 pcus
13-08078.18 TRG GR\D#17 12-24 $/16/1310:00 u20no13 8ti20ao13 13-@07E L€ad-214 I-ANL ER-130 t\,lodm.d 9.03E41 t.gttE{1 1.98E-01 1.51E-01 pCr/S

13.08078-18 TRG GRIAr17 12-24 08n6113 10:00 uinnolS 8QU2013 13.08078 Radlum-223 LANL ER-l30 Modified 1.01E.O1 s.57E.01 9.57E-0'l 1.46E+00 pcug

13-0E078-18 TRG cRlD#l7 1?-24 08fi6fi3 10:00 8n0r2013 8t20ti2a13 1&08078 Radkm€26 LANL ER-130 Modified 9.098-01 1.83E 01 1.88E-Ol 1.47e41 pcug

13.{n07&18 TRG GRtDil 17 t2-24 08/16113 10:00 8nu?o13 Enon2013 1$08078 Radlum.228 LANL ER-130 Modiflod 1.41E+00 2.8'1E 01 2.90E 0r 2,5EF01 PCi/g
't+0807&18 TRG GR|D# 17 12.24 08/18/13 10:00 8tzJno13 at20,1201g 13.08078 Thalliurn-20E LANL ER-130 Modiflsrl 1..|8E*{r0 2.12E&1 2.nE-A'l 2.O4E-O1 pc[s
130a)7&18 TRG GRIO# 17 12-24 08116/13 1O:o0 8naaJ13 8fr20m13 tlo8078 Uranlurt}235 I-ANL ER.130 Modmed 1.128-01 2.888-01 2,88E-01 4.86E.01 PCi/q

13.0807&18 TRG GRtDfl 1712-24 08/16/13 10:00 8nonol3 u20no13 13.08078 Uranium-238 LANL ER-130 Morlified 9,27E-O1 1.02E+00 1.02E+00 1.78E+00 pCi/E

cu+.6trUic.i'|n1$c3|.,{q|hh.d.'ddd|U.o'|dn!l2.b.+|DFnhhdD.r.nd^.t!tg;Lcs,hoab'yconto|t[nFh[aLrl|||nri!lJPr0!|'|h.r.;@

o

E$
iffi
FO
hlt

a

EaeRltne AxalvrtcAL CoRPoRATToN
601 ScensoRo RoAD OAK RtDcE. TN 57850 865/481-0685 FAx 865/485-t*621

,-..tr:\

S^EeEFTLTNE
lSlt SenVrce5tTat

o **T*-:



aoao
Printed: 9/512013 1:33 PM Page 10 of 10

Eberline Analytical
Final Report of Analysis

ReDoft To: W6rk Ofilei

Don Halter SDG; 13-08078
USA Environment, LP Purchase Order 295S.NR-H026
10234 Lucore St Analvsis Catesory: EN\/IRONMENTAL
Houston, TX77O17 Sample Matix: SO

Lab
to

Sample
Type

Cllenl
ID

Sample
Date

Recelpt
Dete

Analysls
Date

Batch
1D

Analyte l/lethod R€sult CU csu MDA
Report
Unlt3

13-08078-19 TRG GRID#5 G12 08fi6fi3.|0:00 gnonol3 8n1no13 1+08078 Aclinium-228 IANL ER-130 Modifted 7.90E-01 2.09E.01 2.13E-01 2.63ru1 PCI/9

13-$078-19 TRG GRIO# 6 0.12 08fi8fi3 l0:m 8n0m13 a21no13 1S,0E078 Eismuth-214 LANL ERl30 Modllted 2.47e+OO 2,63E-01 2.glE-01 1.20E41 pCi/g

13-{t8r78-t9 TRG GR|D# 5S12 08116fi3 10:00 8t20t2013 g21no13 13€8076 Cobalt€0 LANL ER-130 Modifled 7.59E-03 424E-O2 424E-02 7.80E-O2 pCirS

1&08078.19 TRG GRID# 5 S12 08/16r't3 10:d) u?si2013 a'21rzo13 t&08078 CesiurrrlST LANL ER-l30 Moditisd 3.1gE 02 4.62E42 4.82E-02 8.68E{2 PCI/g

ts08m&r9 TRG GRIDfl 5 G12 08/16113 10:00 8tinti2013 En1m13 13-0807l PotassiulI}40 tr{NL ER-l30 Modlfietl 1.25E+01 1.86E+q) 1.96E+00 6.61E-01 goilC

13-0807&19 TRG GR|D# 5 S12 08116113 10.00 8n0no13 8/21/2013 13.08078 Lea+210 |SNL ER-l30 Modified 229E+AO 1.36E+00 1.36E+00 1.'t?E+oo pcus

13.0807&19 TRG GRID# 5 Gl2 o8n6/13 1U00 8n0r2013 8t121t2013 13-08078 Laad-212 I-ANL ER-1 30 t\ilodlfied 8.01E-t)1 2.05E 01 2.09E-01 1,r4E-O1 pcuc

t&0807&19 TRG GRIDfl 5 G12 O8/16/13'10:00 Emno13 et21t20fi 13.08078 Lc6d-214 LANL ER-130 Modified 2.58E+(xl 4.58E-01 4.TtE-O1 1,38E-01 pcus

130807&19 TRG GRID# 5 G12 08/16/13 10:00 anonol3 8n1fi2013 't3-08078 Radim!223 |SNL ER-130 Moditied -2.49tu'l 7.49E-01 7.49E{l 1.32E+O{' pcrs
1&0807&19 TRG GRID#5(L.Iz 06/16/13 10:00 8not2013 4fi21no13 190E078 Radlum-226 LANL ER-'130 Moditied L47E+@ 2.63E{1 2.91E-01 1.20E-01 pcr&

13-0807&19 TRG GRID# 5 G12 oU16/13 10:00 8not2013 8t21m13 1908078 Radium-228 I-ANL ER-l30 Modifled 7.90E-01 2.09E-01 2.13841 2.A3E41 PCiIS

13.08078-19 TRG GRIDT 5 G12 OE/18/13 10:00 8n20r/?s13 821m13 1348078 Thelllum-208 LANL ER-130 Modified 5.74E-01 2.30E{1 2.32E-01 321E41 pCi/g

13{8078-19 TRG GR|D# 5 S12 08/16/13 10S0 8nu2013 8t218013 134078 U.unium-235 LqNL ER-130 Modifled a.ozE01 3.04E-Ol 3,Or+E-01 4.80E{1 pgllg

1&08078.19 TRG GRID# 5 G12 08/1di3 10:00 efiMr2013 8n'vn13 13-0EO7E Uraniunts238 LANL ER-130 Modified 1.'l8E+00 1,02E+00 1.02E+o0 1.78E+00 pcug

1908078-20 TRG GRlo* 14 0.12 08fi6/13 10:q) 8n0/2013 u21no1-3 1$08078 Aclinium-228 LANL ER-r30 Modified 1.07E+00 2.03E-01 2.fiE-01 2.55E-01 PCi/g

1$S078-20 TRG GR|D# 14 r'-12 08/16/13 t0:6 8E20m1s 8n1no13 't3.08078 Bismuh€14 LANL ER-130 Moditied 8.43E-01 1.58E-01 1.62E-01 1.15E.01 pCl/C

13.0807&20 TRG GRID# 14G12 08116113 10:@ 8tzJno13 uixnol3 1+08078 Cobalt-60 LANL ER-130 Modm€d .e.13E-03 4.83E-02 4.63E 02 7.50E-02 PCi/S

13-{t8n7&20 TRG GRIDil 14{}12 0E/16/13 10:00 gt&nols at21no1g 13.08078 Coslum-137 L{NL ER-130 Modilled 8.37E-02 5.30E-02 5.31E-02 6.59E-Oz pcrs

l3-0807&20 TRG GR|D# 14 S12 08fi91310:00 8rz0t't2013 8121no13 1$08078 Potasslum-40 I-ANL ER-130 Modified 2.{8E+Ol 2,77E+OO 2.99E+00 5.138-01 pcrs
.|3.08{17&20 TRG GRID# 14 G12 08r16fl3 10:00 unno13 8121n2013 l&08078 Lead-210 LANL ER-l 30 ltlodifi cd 'l.2rE+(x) 1.048+00 1.04E+00 '1.13E+q, pclrg

r3-{F07&20 TRG GRlDr l.[ Gl2 08116/13 10:d) E29nO13 sn1f.o13 13-08078 L€ad-212 LANL ER-130 Modified 1.21E+00 2.90E-0r 2,97E{1 1.07E-01 pCirg

1$0E07&20 TRG GRID# 14 GT2 08/16/13 10:00 8mno13 wxno13 t3-{18078 La?d-.214 LANL ER-130 Modified 9.218 01 2.01E 01 2.07E{l 1,Z7EA1 pcus

t$(n07820 TRG GRTOS 14(}12 08/J6/13 10:fi) 8l2um13 8n12013 13-08076 Radium-223 LANL ER-130 Modmed .2.04E{tl 6.70E{r1 8.70E{1 1.'t9E+00 pCirg

13.0807&20 TRG GR|D# 14 &t2 o8/'16/'t3 't0:00 8t20t2013 8121nO13 13-08078 Radlum€2€ I-ANL ER-130 Modificd 8..ltlE-01 1,56E-01 1.62E41 1.15E-01 pCi/S

13{8078-20 TRG GRIO# 14$12 08/16/13 10:00 Enu2p13 8t't2um13 13-08078 Radiur|t22S I-ANL ER-130 Modified 1.07E+00 2.03E Ol 2.11E 01 2.55E.O1 Pc/s
r3{807&20 TRG GRID# 14GI2 0u16/1310$0 8ti//u?s13 8n1D013 13S078 Thallium.20E I-ANL ER-130 Modlned 1,12E+00 2.l2E01 2.ntE41 3.82E-01 pcug

13.0807&20 TRG GR|D# 14 (L12 08n6n3 10L0 gnot2013 8n1tn13 13S078 t ranitri.23s I-ANL ER-130 Modified t.ooE-t l 2.69E-01 2.69E{1 4.47E41 pcug

t&08078-20 TRG GRIBT 14 G12 08fl6r1310:00 snonola 8n1t?s13 't348078 UraniuG23E LANL ER-130 Modmed 5.56E-01 8.83E-01 8.84E-Ol 1.54E{€0 pcus

c!{oundn!|,t-irhvi0otlcmlhd3t.f'|'dundrlsE.lid}ioAt||dd|rxtl.dtdfqiE'.|.r!od.ryc'rn!|&ndl[atBhnED(P.D!l|I€b:'Rc|bnn|..n;pdbld

&
ffi
l\x
[*I

EgenLINe ANAIYTIcAL CORPORATION

@
@-EeERr-rNe

@ 
SERVTCES 60f scaReono RoAD oNr Rroee. TN 57850 865/l*81-0685 FAx 865/483-t*621
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o € Eckert & Ziegler
Analytics

1380 Seaboard Industrial glvd'

Atlanta, Georgia 30318
Tel 4O4.352.a677
Fax 404'352'2837
wwwanalyticsinc.com

CERTI FICATE OF CALIBRATION
Standard Radionuclide Source

90070
Sand in 16 Ounce PP Taral Jar Filled to Top13ta.

Customer: Eberlrne / OakRidge' TI{
, Sib, wo.: ?393,Item8
ReferenceDate: 0l-Jan-20t?

e ag- 1;ro a

12:00PM EST Grams ofMasterSourcei 0'017043

o

This standard radionuclide sgurce was prepaled using aliquots measured ally from master

radionuslide solutions, Addltional radionu"Ud* *erJadaia gravimetricalty ftom solutions calibrated by

ganrma-ray 
"p"owo*"try; 

ionizetion chamber, or liqrrid scintiuation oounting. Calibradon and purity were

checked using a germanium gamma spectrometer syEaent: At the time of calibration no interfedng gamma-my

emitting impurities were aetited. ml gnruna-try.*i""ion rates for the mogt intense ganrnB-ray lines are

given Eckert & Ziegter Analyticu (gn) rnatrtains Lnceability to the National Inslitute of $tandards and

TeclurologT tluough a Measurements Assulanse Frogram as de$tribed in USNRS Regulatory Guide 4rL1

Bevision Z,Iuty 2002, and compliance with AMIN4a.Zg-tggg, 'Ttaceabitity of Badioaative Sources tg NISI.''

Ez,A is accredited by the Heatth Physics Sa;ietf (HPs) for th9 producdon of MST-traceable sources' and this

source was produced in accordancl with the IiPS ascreditation requirementl._Clytomers may report any

conoerns wigr the acsreditation progEam to the HPs secsetariat, lgrs oouey Madieon Btvd', ste' 402, Mclean'

vA22l0l.

o
catiDratloa Methods: 4n Ls - 4 pi Liguid scindllation oourttng, HPGe - HighlEig Ge-tmanium G8mma-Ray spectrometer' Ic -

Ionizatiqa chamber. uncerlainty; u - nerawe erpanaea rurcei'tahty, k = 2. see Msfrrechnical Note lE9?' oGuidelines tqr

Evalua$ng and Expressing the uncertahty of NI$I Measurement Results.''

(Gerti$cate continued on reverse side)

Master UncertaintY* ' 
o/o

Gamma-Ray Half-trife, Source* Ttris $ource IYpe Calibradon

Nuclide
rra us U Metbod*

6 o'l t'?59.5 1.680E+05 tAm-A{l 59.5 l-oouErvo
cd.10988.04.626E+041.6??E+054.888E+o3o'sz.g4.lIIPGe r_!lF-vglvv

Co€?|22.|2.?l8E+028'?958+041.499E+030.44.04.|HPG9
ce-199 16s.9 1.3?88+02 I.U4SE+0S 2.LZZE+o3 0'4 t'9 3'9 HPGe

Hg-203 279.2 4.661E+ol a.?0?E+05 4.6t4E+03 0.3 l'9 3'8 HPGe

sn'1t3391.?r'l5lE+021.?55E+05a.g9lE+030.4I'93.9lIPGe
Cs.l3?681'?l,0g8E+o4l.ta8E+08l.9gsE+090.?1.94'0HPGe
y-8E 898.0 t.oeoE+oz 4.228E+05 7.2oSE+O3 o'5 l'g 3'9 ItPGe

Co-60 rl7g.2 I.9ASE+03 2'084E+05 3'5528+03 0'6 l'e 4'0 HPGe

Co-601332.51.92sE+032.084E+053'552E+030.?l.94.0HPGe
Y-881836'11.066'Et9e4.4768+051.029E+q30Jl.s4.0.HPGe
* Mastsr Source rerert calibreted quarterly'

MGS Certifioats, Rev 3 0'l-08-2010
Page 1 ofZ

Corporate offlce

24937 Avenue Tlbbitts Valencia, Callfotnia 91355

LabotrtorY

1380 Seaboard lndustrial Blvd. Atlanta, 6eorgla, 30318

€€45a
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ooo Pnnteo: ilt4IZU1.S'lU:9U AM 
'Page I of2Eberline Services

Analysls Control Chart

USA Environment, LP

Laboratory Control SamPIe

Analyts i offi"r**

s.22E+oo 1 7.351+02

Matrix Spike

Nrtfl{e l-oin6**" I xaec

QC SummaryReplicate SamPIe

MS%R I 
"SJVDAnatYle | 

-iiirn n

NAlox
z.2sE{r t 1.6f+00 i 2.2sE{1

K4o 
| 

0.11

---r---
PB-214 i o'20

ffi version

H8
f\fql



Eberline Servlces
Analysis Conlrol Chart

rnmeoi vt4tzu-r., ru:cu Arul
Page 2 of 2

WO Tnal'ysE Run i Acltvitv Unlls Aflquot unls Clienl Name

Gamma 1 pci g USA Environment, LP

LCS % Recovery Replicate Sample RPD

-'t T

", 
oo -l

Normalized Difference

3.50

3.00

2.50

2.@

1.50

1.00

0.50

o.00

No Matrix Spike

HS Verston
ffi
ht
d0

a o o o**
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LABORATORY TECHNICIAN'S NOTES
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SECTION VTII

ANALYTTCAL DATA (GAMMA SPECTROSCOPY)
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O EDenrne $srvrces
Oak Rldge Laboratory
Analysis Sheet

Work Order ;tf l:{rrt:
Analysls Code Gamma

Date Received 8t2W2A13

Lab Deadline 8123t2013

Glient USA Envlronment LP

Project 2950-NR-H026

Report Level 4

Activity Units pci

Aliquot Units g

Matrix so

Method LANL ER-130 Modified

Instrument Type Gamma Spectroscopy

Radlometrlc Tracer

Radlometrlc Sol#

Tracer Act (dpm/g)

Carrier

Carrier Conc (mglml)

aoo -l J-UUUI o
Gamma

Run I

Page 1 of 3

lnlemal
Fractlon

Sample
Desc

CIlent
ID

Logln
CPM

Sanrpfe
Date

Sample
Allquot

I
t:
03

t":
MBL

DUP

LCS

BLANK

GRID# 1B 1}'4 39

OBI2Ol13 00:00

08120113 00:00

oaiiurre rooo

1.0000E+00

1.0000E+00

4.5683E+02

04 DO GRID# 1B 12-24 39 08i16/13 10:00 4.5683E+02

05 TRG GRlDrf 1AO-12 42 08/16/13 10:00 3.7772E+02

06 TRG GRID# 1312-24 41 0811611310:00 5.0834E+02

07 TRG GR|D# 13 0-12 41 08/16/1310:00 4.5787E+02

08 TRG GRID# 1p.12-24 37 0811611310:00 5.4304E+02

09 TRG GR|D# 10 0-12 45 08t1611310:00 2.6767E+02

10 TRG GRID# 1B A-12 39 08/16/13 10:00 5.9387E+02

11 TRG GR|D# 17 0-12 48 08/16/1310:00 4.9445E+O2

12 TRG GRfD# 1012-24 35 08116/13 10:00 4.2792E+O2

13 TRG GRf D# 20-12 43 08/16/1310:00 4.5486E+02

14 TRG GRID# 212-24 37 0811611310:00 4.6032E+02

15 TRG GRID# 210-12 43 08116113 10:00 5.5644E+02

{6 TRG GRf D# 1512-24 48 08/16/13 10:00 4.8204E+02

17 TRG GRID# 512-24 40 AU16l13 10:00 4.5115E+02

18 TRG GRID# 17 12-24 M 08/16/1310:00 5.0514E+02

19 TRG GRf D# 5 0-12 38 08/16/13 10:00 4.8752E+A2

20 TRG GRfD# 14 0-12 43 08/16/13 10:00 5.2622E+02

a
;isAFlbu..d'blGD!.Atptagd!||otEt'd|mUc||d8aAF2hUi€dfroo.!Bgi.o.lly'fA.f.|l|l!s6.,o!€ddf.ca|ibr.dono!rEdEs.R..u|t'5l|oU|db€qu'||f€$dab.
ut



E0Brltnl, otsrYrrEs
oak Ridge Laboratory
Analysls Sheet

'lO-t outo
Gamma

Run 1

Page 2 of 3

Intemal
F?dction

Sample
Desc

Tracer
Altguot (g)

TncerTotal
ACr(dpm)

Radlometric
T,',cer (pcl)

ladiomefric
lo Rec

Grav Carrier
A&red (ml)

Grav Filter
Tare (gl

Grav Filter
Final (g)

Gnv Filter
Net(gl

Grev
?5 Ree

Mean
%Rec

SAF
7*

SAF
2*

01 LCS 0.00

02 MBL 0.00

03 DUP 0.00

04 DO 0.00

05 TRG 0.00

06 TRG 0.00

07 TRG 0.00

08 TRG 0.00

09 TRG 0.00

{0 TRG 0.00

t1 TRG 0.00

12 TRG 0.00

13 TRG 0.00

14 TRG 0.00

15 TRG 0.00

16 TRG 0.00

,,7 TRG 0.00

18 TRG 0.00

19 TRG 0.00

20 TRG 0.00

6
f'*,,nu*t.oooApbagnda|ohsfradoJc||ds!'s.qF2i!u*dio.Go!!B!bon|y.dAdua|m..!.r€.d€dtlr.c.|tbrathncun,6rdnge.Ft.Eu|t6.hou|db€qUa|ifgda5'pptoPri..gl

a a



a Eberlhe serutcos
Oak R3dge Labolatory
Analysls Sheei

ooo 13-UUU/U
Gamma

Run 1

Page 3 of3

Intemal
Fraclion

Sample
Desc

Rough Prep
Date

Rough Prep
By

Prep
Dale

Prcp
By

Sep t0
DatelTIme

Sep t0
By

Sep tl
DaElTIme

Sep tl
By

0{ LCS

02 MBL

03 DUP

04 DO

05 TRG

06 TRG

a7 TRG

08 TRG

09 TRG

10 TRG

11 TRG

12 TRG

13 TRG

14 TRG

15 TRG

16 TRG

17 TRG

18 TRG

19 TRG

20 TRG

l!
f . faFi t.,!d t cro+! alpha.nd a[ orh€r Edhnudtd€s. saF2 | u!!d f.cN. ast! ot. -AcEatmass eG6d€d ttD cdlbEton drve Engc. Re.!E snora b. qutf6d .3 tppm!'l!b

al



Oak Ridge Laboratory Work Order: 13-08078-Gamma-1 Page 1 ot E

Lrb
Fnotlon

Nuclidc
Sirnple

De6c
Cll.il

ldstlflcatloo
Acllvlty
Unlls

Rerutb trrr Esdmatel MDA
LSC

Kfrom
LC8
7.R

LCS
Flrg

RPO
Flag

semplc
Elate

Sample
Aliquot

Counting
oalerTlmc

ldentlfied

01 co.60 LCS LCS pCilg '134E+02 9.591+00 6.3SE-0'l '1,328+0, {0{.63 OK 08/20113 00:00 1,00E+00 08/20t{3 16:56 YES

01 cs-{3? LCS LCS pGirg 8-20E+0t 8.27E+00 4.99E-01 8.04E+01 {01.98 OK 08120113 00:00 ,1.00E+00 08t20r13 16356 YES

02 AC-z28 MBL BI.ANK pCl/g -,t.G,tE-02 4.66E-02 8.55E.0' 08n0rl3 00:00 1.00E+00 08/,2011117:6 NO

02 at-214 MAL BLANK pcug 4.00E 0: 3.268{2 6t9E-0' 08/20/13 00:00 1.00E+0( 08r20r{3 17:45 NO

02 co.60 MBL BLANK pCrtg t..ESE 0, 9.758 0t 2.68E.0' 08r20n3 00:00 1.00E+00 08r20n3 17:45 NO

02 cs-t37 MBL BLANK pcds 3.84E-0: 1A/IE-O? 2.89E{t: 08/20113 00:00 1.00E+0( 08120113'17146 NO

02 K-40 MSL BLANK pCirg 2.60E 01 t.84E4l 2.68E.01 08/20113 00:00 1.00E+00 ogl20n317t46 YES

02 PB.2l0 MBL BLANK pClrg 6.98E-.02 2A6E4'J 4.66E.01 08/20113 00:00 1.008+{t0 o8nw1t17t45 .NO

a2 Pa,412 MBL BI-AT{K pCl/g 9.83E-03 2.60E-Oi 4.47E42 08/20/13 00:00 {.00E+00 08r20r'13 ,17:.15 NO

02 PB.2r4 MBL BLANK pclrg -2.48E02 2.4,'E{2 4.00E{2 08r20t13 00:00 t.00E+00 08120113 17246 NO

02 RA-?jI3 MBL BI.ANK pcllg -2.75E-01 2.37E-O1 3.75E-01 08/20/13 00:00 1.00E+00 08120113 17:45 NO

02 RA426 MBL BLANK pCltg
'r.00E.0t

3.26E-02 6.29E42 08/20r,13 00:00 1.00E+0{ Oa2ol13 17t46 NO

02 RA-228 MBL BLANK pCltg -1.61E{' 4.s6E 02l 8,55E{' 08120/'13 00:00 't.00E+0( OBnLOll3 1lz4E NO

02 TH-234 MBL B|jNK pCllg 3.66E41 tL22E-Ol 3.568-01 08r20fi3 00300 '1.00E+0( 08r20n3 17:49 YES

02 TL.208 MBL BLANK pCllS -230E{: 3.2eE{' 6.85E.oi 08n0t13 00:00 {.00E+0( 08/20/13 17:/*i NO

02 u.235 MBL BLANK pClIg 2,82E4, 8.69E.0i 1,52e4',1 08/20/13 00:00 1.00E+0{ 08120113 17146 NO

03 Ac-228 DUP GRIO# 1B 12-24 pCl/g 1.54E+00 2,32E-O1 2,77E-41 08fi6r1310300 4.578+02 08t20n3 1l:09 YES

03 Bl.2r4 DUP GRtOil lB 12.24 pClrg 1.0{E}00 1,74Eo',|, t.29E-{rl NA 08116/13 10:00 4.57E+O2 08120/13 l{:09 YES

03 co€0 DUP GR|D# 18 12-24 pcilg -332E-02 4.69E42 7.53E-02 08116fi3'10:00 4,5itE+O2 08/20113'll:09 NO

03 cs-l37 DUP cRto#18't2-24 pclrs 5.61E{' 5.34E{2 8.36E{t' 08/16113 10:00 4,87E+O2 08r20r13 l1:09 NO

03 K-40 DUP GRIS'lB 12-2lt pCrrs z06E+o'l 2.73E+0( 5.47E-01 NA 08/16113 10:00 4,578+o, 08120/13 1l:09 YES

03 PB-210 OUP GR|D# 1E'12-24 pcus 1.35E+0( g,2re41 1.29E+00 08t16r13 10:00 4.57E+02 08/20/13 11:09 YES

03 PB-212 DUP GRID# 19 12-24 pcltg 1.438+{10 3A2E41 1.12E-O1 08116113 10:00 4,57E+02 08120/13 11:09 YES

03 PB-214 OUP GRID#1S {2-24 pcus 1.0{E+00 2,2?E-01 1.26E{,| NA 08/{6/13 10:00 4.57E+02 08r20r{3 11:09 YES

08/16113 10:00 4.97E+O1 08t20/{3'l't:09 NO

03 RA.AA DUP GR|O# lB 12.24 pClrs 4.53E-01 8,4'tE-01 l.4lE+00

03 RA'28 DUP GRlo# rB 12-24 pClrg 1.01E+0( 1.74e41 729E41 08/16fi3 {0:00 4.57E+0, 08/20113 t1:09 YES

03 RA-ZI8 DUP GR|D# lB 12-2.1 pClrg 1.54E+0( 2,32E-01 2,77E-O1 08r16n3 10:00 4.57E+0i 08r20r13 l1:09' YES

03 TH-234 DUP GRTDS lB 12-24 pClrg t.53E+0( l,6lE+0( 1,59E+0( 08/16fi3 10:00 4.57E+0i 08r2011s l1:09 YES

03 TL-208 DUP oRrD# lB 12-24 pClrs 1.24E+Ol 2.90E-01 4.'t7Eo'l 08/16tt3 10r00 4.57E+02 08120/13 11:09 NO

03 u.235 DUP GR|D#'lB ',12-24 pGl/g 6.60842 3.r'lE{l 5.r4E{1 08t'16fi310:00 4,578+02 08/20/13 l1:09

o4 AC-ins DO GR|DSIB 12-24 pcllg '1.53E+00 232eA1 2.05E 0'l 08r16r1s ,10:00 4,878+02 08120113 12t1O YE5

na Bt-z',14 DO GRID#'lB 12-24 pcl/g ?26941 t.80E.ol 2.86E-01 08/16113 10:00 4.57E+02 08120/13 l2:10 NO

04
o4

co60 DO GRIDH IB 12.24 pCirS 1.968{i 5.30E.02 9.758 02 08/16r{3 10100 4.67E+o1 OBf2Ol13 12t1O NO

cs.t37 DO GRIO# 1B 12-24 pcllg 232E02 4.95E{' 9.18E-0' 08I'10113 10:00 4.67E+oi 08IiZ0t13 12:10 NO

08/15r13 10:00 4.ttE+02 081'iLOl'13 12219 YES

04 K-40 DO GRIO#,lB',t2-24 pcils 2.08E+01 2.7ilE+04 6.12E-O1

04 PB-2r0 Do' GR|D# lB {2-2{ pClrS 8.31e{t E.39E-01 1.48E+00 08fl6r13 10:00 4.67E+02 o8l20l1312;1A NO

04 PB-212 DO GR|O# 18 12-24 pClrS 1.45E+00 3.47E41 1.18E-01 08116113 10100 4.A7E+02 OBlZOllt 1221O YES

o4 P8.214 DO GRID#,rB 12-24 pclrg 1.04E+00 2,10E-01 1.4'lE-o'l 08116113 10100 467e+Oz Oalzont 12210 YES

fs
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RPD
Flag

Sample
Dlte

Srmple
Allquot

Counfing
DatetTlme ldsrriltled

07 K.40 TRG GRID# 13 0-12 pcug 1.96E+01 2.55E+00 4.85E{t 08116/13 10:00 4.588+02 0El2On3 /|2':12 YES07
07

PB-210 TRG GRID# t3 0.12 pcug 7.20E{l 9.20E-0,1 1.68E+00 08/16n3 10300 4.58E+02 Ogl2OI'13 t2:'12 NO

YES
PA-212 TRG GRrEt 13 0.t2 pClrg 1.23E+00 2.,17E.oI 1.17E41 08/16113 {0:00 4.58E+02 O8l2Ol'1312:.1207 PBA'4 TRG GRID# 13 0-12 pcug 9.71E-01 1.75E-r)t 1.29E-01 08116113 10:00 4.58E+0i O8t2Ot13 12't12 YES07 RAF223 TRG GRID# 13 0-12 pCrrg -2.288-0t 1.07E+00

,t.5itE 0{

l38E+0( 08116113 l0:00 4,58E+0' O8l2Ot13 12:12 NO07 RA.226 TRG GRID# 13 0.12 pCitg 8.62E{l

2,40E.01

08/16/13'10:00 4.58E+02 O8l2Ot13 12112 YES
a7 RA-228 TRG GRID# 13 0-{2 pcl& J.OIE+00 2.54E41 08/15t{3 10:00 4.588+0t o8t20n3 72|12 YES07 TH.234' TRG GR|D# 13 0-12 pcug l.?tE+00 1.08E+00 1.92E+00

2.05E-01

08116113 10:00 4.58E+02 O8120nt12.12 NO07 TL-208 TRG GRID# 13 0.t2 p6lrg 9r4tlE-01 l.82E"Ot 08/'l6113 lJl:nO zl58E+02 08l20n3 12.12 YES
07 u-235 TRG GRID#,t3 0.12 pClrS 2.51E-01 2.78E41 JL98E4l 08r16fi3 10:00 458E+oi O8l2Ol13 12112 NO
08 AC-228 TRG GRID# 14 12-24 pClrg 1,03E+0( 2-698-01 3.1 9E-01 08118/13 lo:Oo 5,43E+0i O8l2ot13 12t14 YES
08 st-214 TRG GRID# {A t2-24 pCl/s 1.73E+0( 2.28E.0{ 1.62E{1 08118t13 10100 5.43E+0: o8t20t13 12214 YES
08 co€0 TRG GR D#tA,t2.24 pGlrg 5.63E{i 6.t5E-02 l.t8E{t 08116n3 10300 5,t#tE+02 OEl2Oll3 12:14 NO
08 cs-137 TRG GRID# 1A l2-24 pGi/g 6.'l6E{ll 5.348-{r2 1.03E {H 08118/13 l0:00 6.43E+02 O8t2Ot13 12t14 NO
08 K-4r) TRG GR|D# 1A {2-24 pcrs 1.82E+01 2.SlE+00 7.3?E-01 08fl6/{3 {0:00 5./l:}E+02 OBl20l13 12:14 YES
08 PB.2t0 TRG GRID* {A t2-24 pcug l.{8E+00 1.17E+0t 1,43E+00 08116/,ts 10:00 5.43E+02 OBnollS 12214 YES
08 P8.212 TRG GRID# lA 12-24 pcltg 1.31E+00 239E-0,1 1:8E{r 08r1U13 10:00 5.43E+02 AAnO,lS 12:14 YES
08 PB'21it TRG GRtOfl1Aa2.24 pCrrg 1.758+00 z52E-01 f.s4E-01 08/16/13 l0:00 5.438+0i OB|ZOI1S 12?14 YES
08 RA.z23 TRG GRID# tA {2-24 pCl/g -1.22E+00 t.03E+0( ,ls0E+0( 08r16fi3 10:00 E.€E+oi 08n0n312:14 NO
08 RA-226 TRG GR|D# 1A 12-24 pCirg 1.73E+0t 2J,8e.O1 1.62E-0{ 08rt6/13 10:00 I s.iBE+0i 08120113 12:14 YES
08 RA.228 TRG GRID# rA t2.24 pCt/g '1.03E+0( 2.59E.01 3,16E-Ot 08/18/13 10:00 5,4:tE+02 Ogtzong 12114 YES
08 TH-234 TRG GR|D# tA 12-24 pClrS 3.03E+0( 1.70E+0( 1,63E+00 08/18/13 10:00 5.43E+02 08t20t13 12214 YES
08 TL"208 TRG GR!D# lA 12-24 pCllg 1.25E+0( 2.,r9E{1 2.09E-01 08/16113 l0:00 5.43E+02 O8l2Ol13 12t14 YES
08 u-236 TRG GRIDF IA 12.24 pClrg 3.15E-02 3.23E{1 6.35E{t 08/16/13 l0:00 5.i#lE+02 O8l20l1'312:.14 NO
09 AG-zza TRG GR|D# {0 0-r2 pclrg ttlE+00 3.5oE{r1 7.39E 01 0811511310:00 2,688+02 08120113 13;16 NO
09 s1.214 TRG GR|D# 10 0.{2 pClrS 1.67E+00 3.49E{l 2.09E-0,1 08n6rl3 t0:00 2.68E+02 08/20/13 13:16 YES

09 co€0 TRG GRID# t0 0.t2 pCtrg 3,57E-02 7.40E.02 1,41E41 08rl6t{3 10:00 2.68E+02 08120/13 13:'t6 NO

09 c8-137 TRG GRID# 10 0-{2 pcils 2.12E-01 ,132E-01 't.3lE-0t o8rr5r13 10:00 2.5EE+0i 08/20/13 {3:16 YES

09 K{0 TRG GR|O#10 0-.t2 pCi/S 2.30E+01 335E+00 1.04E+0( 0E/18/'t3't0100 2.68E+0i 00/20t13 l3:16 YES

09 P8.210 TRG GR|D# {0 0-12 pcirg 2.41E+0{ 1.?2E+04 1.81E+0( 08t16/13 10:00 2.68E+0: 08f20/13 13:16 YES

09 PB-212 TRG GRID# 10 &12 pCilg 1.52E+0t 3.798-01 1.67E{{ 08/{6/13 t0:00 2.68E+0' oE 20rl3 13!16 YES

09 PB-214 TRG cRrD# 10 0-12 pClrS 1.86E+0( 3.E4E"0t 2.02E41 08t46fi3 10:00 2.68E+02 08/20/13 {3:16 YES

09 RA-z23 TRG GR|D# l0 0-{2 pCirg -{.{8E+0! l.{8E+ot 1.01E+00 08/16I{3 10:00 2.58E+0t 08/20113 13:16 NO

09 R4.228 TRG GRID# t0 0-{2 pcus 1.67E+0[ s.49E-01 2.098-01 08/t6113 10:00 2.88E+02 oEIzOnl 1t?16 YES

09 RA.228 TRG GRID#t0 0..t2 pClrg 1.2'lE+00 3.55E.01 7.39E.01 08/16/13 l0100 2,68E+02 08r20n3 l3:t6 NO

09 TH-234 TRG GR|D* l0 0.12 pcug 1.79E+00 1.98E+0( 2,218+00 08fl6/1310:00 2.68E+02 08/20113 l3:16 YES

09 TL-208 TRG GR|D# 10 0.12 pCilg t.31E+00 2.87E41 5.E3E{l 08/16113 l0:00 2.68E+0i 08120/13 13:16 NO
09 u-235 TRG eRtD# 10 0-12 pCrrg 6.46E{21 4.03E.01 5.73E-01 08fi6n3 t0:00 2.68E+0, 08/:10t13 13:16 NO
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Lr!
Fnctloo Nucllde
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Astlvlty
t nil3

Resullr Ertor Esliilat I'DA LSE
lftorin

LCS
%R

LCS
Fl.g

RPD
Fl.E

Salnplo
Oal6

Senple
Aliquot

Cosntlng
Dqtefnmo

ldcnlitiGd

12 RA-228 TRG GRlt'# 10 .t2.24 pCllg 1.53E+00 2.52E-01 a38E-01 08r16n3 10:00 428E+02 Ogl2ol13'14t17 YES

12 TH-234 TRG GR|D# 10 12-24 pCirS t.71E+00 '1.13E+00 tSgE+o! 08116fi3 10:00 4'.29E+02 08120n? 14t17 NO

12 TL.208 TRG GR|D# 1012-24 pClIg 1.15E+00 2.97E-01 433E41 08t16t13 10:00 4.28E+02 08120113 14117 NO

12 u-235 TRG GR|O#.t0 12.24 pcus 1.88E-01 3.388.01 5,60E{.t 08116113 l0:00 4.28E+02 Ost20l13 14217 NO

13 AC-228 TRG GR|D# 2 0-12 pClr9 't.17E+0! 2.70EA1 2.49E-0t 08116/13 10:00 4.55E+0' 08120r13 l4:18 YES

13 Bt-'jt1 TRG GR|D# 2 0-12 pcils 9.55E-01 r.65E.01 tJsE 0t 08fi6113 10:00 4.558+0i 08r20t13 14:18 YES

13 co6{t TRG GRID# 2 0.{2 pcl/g -1.95E-02 5.56E-02 9.65E-0' 08116113 l0:00 4.55E+02 08120/13 14118 NO

13 cs.13? TRG GR!D# 2 0-12 pCl/g 2,89E-02 4.93E-02 9.38E-0i 08116113 10:00 4.55E+02 08r20I13 14:18 NO

13 K40 TRG GRID# 2 0-12 pcirs 1.74E+A1 2.29E+00 5.50E{{ 08t'16113 {0100 4.65E+0' O8l20l1t 14:18 YES

13 PB-210 TRG oRtr'# 2 0.12 pCl/g 9.3EE 0'l 9.50E-01 1-72E+Oa 08/16/13 l0:00 4.55E+0, 08/20/13 14r18 NO

13 P&z',l2 TRG GR!D# 2 0,{2 pclrs .t,'t9E+0t 2.14F01 1,22E.o1 0U16/13 10:00 4.SSE+02 0812O113 14:18 YES

13 PB.2t4 TR6 GR|D# 2 0.r2 pCl/g t.05E+0t {.84E-01 1.37E-01 08/16/13 l0:00 4.55E+0i 08t20t13'14118 YES

13 RA-22l' TRG GRID# 2 0-'t2 pcug €.19E.01 8.7,tE{t t.39E+0( 08116/{3 {0!00 4.55E+0' 08n0fi3'14:'18 NO

13 RA.226 TRG GRID# 2 0.12 pCllg 9.65E.0r {.65E.0{ 1.55E.{r 08/16113 10:00 4.65E+02 08/20/13 14:18 YES

13 RA-z28 TRG GR'ID*20-12 pCirg l.t7E+0( 2.70E 01 2AgE01 08r{6n3 10:00 4.65E+0i 08/20113 14:18 YES

13 TH€34 TRG GR|D# 2 0-t2 pCllg 1.87E+O( l.llE+0( 1.97E+0t 08116/13 {0:00 4.55E+0i 08/20/13 14:18 NO

13 TL-z08 TRG GRtlx 2 0-{2 pClrg '1.02E+0( {.82E Ol 2.03E 01 08fi6113 10:00 4.55E+oi 08120/13 {4:18 YES

13 u-235 TRG GR!D# 2 0..t2 pClrg .3.41E-0' 3.02E.01 5.00E-0{ 08/1€rl3 t0:00 4.55E+0: 08/20/13 14:18 NO

14 AC-228 TRG GR]tD#z,12-24 pCl/g 1.74E+0( 2,79E-01 2.58E{1 08116113 10:00 4.60E+0i 08n0r13 14r19 YES

14 4b214 TRG GR!D# 2 12-24 pCltg 8.53E.01 1.68E-01 1.53E4,1 08r,t6fi3 10:00 4.80E+0i Ogl20l13 14119 YES

14 c0-60 TRG GR|D# 2 12-24 FClrg 5.60E 04 6.89E-0' 1.{9E.01 08/16113 10:00 4.60E+02 Ogl2oh314t19 NO

14 cs.t37 TRG GR|D# 2 12.24 pClrg -s.09E-0: 5.18E{i 9,42E42 08fi5t1310:00 4-60E+02 08/20/13 14:tg NO

14 K40 TRE GRID*z12-M pGl/9 1.84E+01 2.76E+00 9.25E-0r 08116/13 l0:00 4.60E+02 08120113'|.4t19 YES

14 PB-210 TRG GRtOf 2 t2-24 pCl/g 9.70E-0'r 9.48E.01 1.68E+00 08/16113 10:00 4,.60E+02 081201"13 14:19 NO

14 PB.21? TRG cRl&#z12-24 pcvg t.59E+00 2.81E.0'l ,1.28E-01 08/'16t13 10:00 4.60E+02 08120/'13 ,14:{9 YES

14 PB-214 TRG GRIO# 2 t2-24 pcl/9 9.54E.0{ 1.85E{1 1.47E-01 08/16113 10:00 4.60E+02 08120/13 l4:19 YES

14 RA-221 TRG GR!D# 2 {2.24 pcvs -6.68E.01 {.0{E+00 1.57E+00 08/16t13 10:00 4.60E+0: 08/20/{3 14:1s NO

14 RA-226 TRG cRto#212-24 pcYg 8.53E.0,| 1.66E-0{ 1.53E{l 08/16/13'10:00 4.60E+0' 08r20r13 14:19 YES

14 R4.228 TRG GR1o#212-24 pCltS 1.74E+0( 2.79E.01 2.s8E-01 08116n310:00 4.60E+0, OBl2Otl3 14t19 YES

14 TH-234 TRG GRID#212-24 pGllg -4.36E{l 1.08E+0c 1.79E+0( 08116/13 10:00 4,69E+0i 08120/13 1*19 NO

14 7L.208 TRG GRID# 212-24 pCltg 1l3E+0r aotE{r 2.38E{t 08/16/13 10:00 460E+02 08l/20113 14219 YES

14 u-235 TRG GR!D# 2'12-24 pClrg 1.74E41 3.0sE{1 5.tgE-01 08/16113 10:00 4.60E+0: agl20l13 14119 NO

15 AC-228 TRG GRtDf, 2t 0-12 pcrs 1.35E+0( 2.68E-01 3.12E 01 08/16113 l0:00 6,56E+02 08120113 16:21 YES

15 Ba-214 TRG GR!D#2t 0.12 pCtrg 1.40E+0( 2.05E-01 ,t32E{1 08/{6fi3'10:00 5.66E+02 08120113 15t21 YES

15 co40 TRG GRID#21 0"'12 pCirg -{.00E-0i 6.64E{' ,l.t5E-{t{ 08fi6rf3 10:00 5.56E+02 OB|2OI13 15;21 NO

15 cs-137 TRG GRID#2'l 0.{2 pCirg 8,24E 0i 5.52E{2 1.07E-01 08116/13 10:00 5,66E+02 O8l2on718t21 NO

15 K-|0 TRG GR|O# 21 0.12 pCllg 23?E+ol 3.87E+0( 7.19E.01 08116/13 10:00 5.56E+02 O8l7Ol13 15:21 YES

15 P8.210 TRG GRID# 21 0-{2 pcvg 1,55E+00 1.44E+0t 1.35E+0( 08/16/{3 10:00 5.56E+02 O8|2OI13 1s:2'l YES
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15 PB.212 TRG GR|D# 2t 0-12 pCrrg 1.31E+0( 2.39E{1 r.30E{l 08fi6r13 10:00 5.56E+0' o8t2oll3 16221 YES

15 PB.211 TRG eRtDF2t 0-{2 pCi/s 133E+00 2.37E41 r.80E-01 08116113 10:00 5.S6€+02 08t20t19 1522" YES

15 RA'23 TRG GRID#2r rr-12 pcl/g 3-48E-01 9.70E4{ r.eoe+ool 0U1U13 l0:00 5.56E+021 O8l2dl131a:21 NO

15 RA.226 TRG GR|D#21 0-12 pCl/g 1-40E+00 2.05E{l 1.32E-Ol 08118t13 10:00 5.568+02 AA2On? 15221 YES

15 RA-228 TRG GRID#21 0-12 pClIg l.3sE+0{ e66E-01 3.12E-01 08116113 10:ql 5,.56E+02 08120113 1E221 YES

15 THA34 TRG GRIO# 2t 0.12 peug {.31E+0( LlTE+o( 1.67E+0( 08/l6113 l0:00 5.56E+02 08ti20t1316:21 YES

15 TL.208 TRG GR|D#2i 0-12 pcug 9.68E-01 ,t.98E4.| 2.22E01 08116I'13 10:00 5.50E+02 O8l2Ol13 15:21 YES

15 u-235 TRG GRtDf 21 0-12 pGl/g 3J7E-01 1mE41 5.1 sE-01 08r'16t13 l0:00 5.66E+02 O8l2Ol13 16.21 NO

16 AC-AIA TRG GRID# l6 l2-24 pClrS 9.*!E-01 353E{l 6.38E-01 08/16/'13 l0:00 4,82E+02 08t20r13'16:22 NO

16 Bl.214 TRG GRII)# {512-24 pcug 8/4Et't t.90E{1 l.s6E{l 08/16/13 10:00 4.828+02 ogl2o|l3 16,22 YES

16 cG,60 TRG GRID# 16't2-24 pCltg -3.4d,E42 6.t78'02 1.02E-n{ 08I'16113 10:00 4.82E+02 ogl20l13 16222 NO

16 cs-{37 TRG cRtDI16'12-24 pcug l.?7E{3 4.95E-0t 9.08E-0' 08t16r13 10:00 4.BZE+O2 ognot13162?2 NO

16 K{0 TRG GRID#15{2-24 pcllg 2.l5E+0,l 3.00E+0t 73tE.ol 08/15t13 10:00 4.82E+02 08120113 16:22 YES

16 P&210 TRG GRIDr'15 '12-24 pcltg 1.04e+0( 1.18E+0( 1.42E+00 08/'16/13 {0:00 4.82E+02 O8l2Ol13 16:.22 YES

16 P9,r2l2 TRG GRID#.1512-24 pcl/g 1.66E+00 2.93E41 t.28E.{rl 08116/13 10:00 4.82E+02 O8.l20nr 16t22 YES

16 PB-214 TRG GRID# 16 12-24 pCIrS &63E-01 1.78E{1

9.63E.r1,1

'tJ7E4{ 08fi6fi3 10:00 4.82E+02 o8l2OI13 16222 YES

1.45E+0i 08fi6fi3 10:00 4.82E+02 Ognon316ta2 NO

16 R4.223 tR6 cRtD# 15 12-24 pcus -g,8tE{l

16
G

RA-226 TRG GRTDF 151424 pcltg 9.4*o1 t.90E-0{ 't.56E-01 08116113 10:00 4.8?s+02 o8not1316iZZ YES

RA.228 TRG GRID# 15 12-24 pCllg 9.sitE.01 3,6:rE-01 6.38E41

'l.8sE+00

08/{U13 10:00 4,82E+O2 08120113 16122 NO

08l1 6fi310:00 4.82E+02 otlz0ll3 16.22 NO

16 TH-234 TRG GR|D# 15 t2-24 pClrg 1.2EE+0t 1.07E+0t

16 TL.208 TR6 GRID# 15 12-24 gcuS 1.32E+00 2.40E 01'-*
2.9EE{l

2-{8E-ln 08116113 10100 4.82E+02 O8l2OI1l 16:22 YES

4.98E-0{ 08/16113 10:00 4.82E+02 08l2(U13 l6:22 NO

16 u-235 TRG GRlD/#'li12-24 pCl/g 4.16E'O2

3.59E-01

1.d6E.01

08115113 10:00 4.61E+02 O8l2Ol13 17.45 YES

17 AC-?28 TRG GRID# 5 12.24 pCllg {:0E+00 2.66E-01

08116113'10:00 4.gtlfi+Oi '08r20fl3 17:45 YES

17 Bl-214 TRG cRrDd 5 t2-24 pClrg 1.37E+ot 2.02E-01

.t.49E 0' 536E-02 9A2E42

9.5i1E.02

08116/13 10:00 4.51E+0i o8l20l1t 17|45 NO

17 co{0 TRG GR|D# 6 t2-24 pcug
o8/16t13'10:oo 4.51E+02 08120/13 17145 NO

YES17 cs.l37 TRG GRID# 512-2rr pCllg 3.6rtE{t2 4.9?Efi1

pClrg t.9BE+01 2.549+00 6.82E-01 08116fi3 10:00 4.51E+0' OBl2Oll3 17t45

17 K40 TR6 GR|DI812-24
081't6/13 10:00 4.54E+0: Ogl20l13 17t45 YES

YES17 PB-21A TRG GRID# 5 '12-21 pCrrg 2.,19E+00 1.47E+00 1.88E+0(
OSaU1317t48

GRID# E 12.24 pcys {.30E+04 2.36E41 1,,2E4',1
17 P*212 TRG

08t{6,13 10:00 4,51Q+O2 0U20n3 1?:45 YES

17 PB-214 TRG GR|D# 5 {2-24 pcltg 1.53E+0( e$E.{ll 1.64E-01

,t.E3E+00 08rl6tl3 l0:00 4,51E+O2 O8l2Ol131lt46 NO

YES

YES

NO

17 RA.22ti TRG GRID#5'12-24 pCl/g t.8?Ea'l 9.97E-01

L02E41 1.46E-01 08n5r,1310:00 4.5.tE+0i

45lE+0:17 RA-226 TRG GRro#512-24 pClrE 1.3?E+0(
o8t2011317'.45

08r20rl3 17:4s17 RA.228 TRG GRID# 5 12"24 pGlrg tr0E+0! 2"66E{1 3.59E.0't

pClrg 1.97f+00 1.22E+0Q 2.{3E+0{ 08,16/13'10:00

08fi6/'13 l0:0017 TH-234 TRG GRII,* 5 1e-24

...y?y:.7'4s
08I20r13 l7:45

YES

NO17 TL-208 TRG cRlD# 5 12-24 pClrS t.068+0t {.94E 01 2.26e.o1

17 u-235 TRG GRIO# 6 12-24 pcys 2.EEE{,I 3.40E-01 5.77E-0{
08t16fi3 10100 5.05E+02 91r01111f-

08/20/13 17:46

YES.

YEg18 AC-228 TRG GHID#|7 12-24 pCi/g l.4.tE+0( 2.81E{l 2.58E-01

18 Et-214 TRG GRtDfi17 12-24 pCi/g 9.09E-01 1.83E-o'l 1.47E41

H
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MDA
LSC

|<nom
LCS
%R

LCs
Flal

RFD
Fleg

Semple
Oate

$mpla
Allqoot

countlng
D.lemm€

Lrb
Frctlot

NuEtrdc
ssnrdr

D.ao
c[{tr

ldenitrlq{otr
Aotldry
Unilt

Rctcltr :ftlr Esllmd

3.82E.01 08/l6Jl3 t0:00 5,26E+02 Ogl21l13 o8?U NO

20 7L-208 TRG GRID# t4 0-12 pClrg t..t2E+00 L72E41

4-17E-O'.' 08r16fi3 10:00 9.251+02 08121t13O8224 NO

20 u-235 TRG cRtD# {4 0-'12 pcug 2.69E.01
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uounl Koom r(eporr
Client USA Environment. LP

I O-UOU' O-\Jdrrrrrra- r lprrtrv, rlr e\./
Tracer lD:
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lhs
Inaemal
Fractlon

Sample
Desc

Cfien
ID

Sarrple
Date

Sample
Atlquot

Tracer
Altquot(g)

Tracer
ACT(dpm)

Radiomeflc
Tncer(pCt)

Radiometrlc
% Rec

SAF SAF
2'

9/ ,/cs LCS 08/20/13 00:00 1.0000 0.00

"{

MBL BLANK 08/20/13 00:00 1.0000 0.00

{ DUP GRID# 18 12-24 08/16/13 10:00 456.8300 0.00

t{ DO GRID# 18 12-24 0E/16/13 10:00 456.8300 0.00

){ TRG GRID# 1A0-12 08/16/13 10:00 377.7200 0.00

t{ z TRG GRID# 1312-24 0E/16/13 10:00 508.3400 0,00

f . TRG GRID# 13 0-12 08/16/13 10:00 457.8700 0.00

lr TRG GRID# 1412-24 08i16/13 10:00 543.0400 0.00

y'- TRG GRID# 10 0-12 08/16/13 10:00 267.67A0 0.00

'rt TRG GRID# 18 O-12 08/16/13 10:00 593.8700 0.00

*(/ TRG GR|D# 17 0^12 08/16i13 10:00 494.0500 0.00

y', TRG GRID# 1012-24 08/16/13 10:00 427.920A 0.00

/ TRG GRID# 2 0-12 08/16/13 10:00 454.8600 0.00

,(/ TRG GR|D# 212-24 08/16/13 10:00 460.3200 0.00.F,
TRG GR|D# 210-12 08/16/13 10:00 556.4400 0.00

,6, TRG GRID# 1512-24 08/16/13 10:00 482.0400 0.00
'r4f

TRG GRID# 512-24 08/16/13 10:00 451.1500 0.00

f TRG GRfD# 17 12-24 08/16i13 10:00 505.1400 0.00

,/' TRG GRf D# 5 0-12 08/16/13 f0:00 487.5200 0.00

20/ TRG GRID# 14 0-12 08/16i13 10:00 526.2200 0.00

o

rE$
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CERTIFICATE OF CALIBRATION

1380 Seaboard Industrial Blvd.
Atlanta, Georgia 303 l B
Tei 404.352.8677
Fax 404-352.?837
www.anatyticsinc.com

Gns- \roa.

g Eckert & Ziegler
Analytics

Standard Radionuclide Source

83913-4t6
Sand in l6 oz. Pp TaralJar Filledto Top

Cuslomer: Eberline Senrices / Eberline Analytical Corp.,P.O. No.: 6?05,ltemg
Reference Date: 0l-fan-ZOt t 12:00 PM EST Grams of Masler Sonrce: 0.0t6810

O

lttis standard radionuclide source was prepared using aliguols measured grravimetricalty from masterradionuclide solutions'-calibration ano purity were clieckua ostg a germanium gamma spectromeler
system' Al the time of calibration no inlerfering gamma-ray emining impurities were delected. Ttregamma-ray emission tales for lhe most intense gamma-ray lines are given. Eckerr & Ziegler Analyrics(EzA) rnaintains traceability to lhe Nationat lnstitute of Stsrdards and Technology througi a
Measurernents Assurance Prograrn as described in usNRC Regulatory Guide 4.1s, Revision l, February,
1979' and compliance lvith Al{sl N42.22-19g5, "Traceability of Radioactive Sourses to M$f," EZ6 isaccredited by the Health Physics Society (HPS) for the production of NlSf,-traceable sources, and this
source was produced in accotdance wiih the HPS aeccediration reguiremenls. Custorners may report any
concerns with the acqreditation program ro the HPS Secrelariat, l3l3 Dolley Madison Blvd., Ste. 402,
McLean, VAZZl0l.

Gamma-Ray Halt-l,ife,
Master

Source* This Source
Uncerlainiy, 7o

lYpe Calibration

Am-241
cd-t09
Co-67
Ce-139
Hg€03
Sn-l 13

Cs-137
Y.8B
Co-6O
Co-60
T-88

s9.5
88.0

tzz.l
t65.9
279.2
39t.7
66t.7
898.0

I r 73.2
1332.S
I 836.t

I.5808+05
4.6269+02
2.7t8E+02
t,3?68+02
4.66tE+01
l.I5IE+04
1.098E+04
1.0668+02
t.9asE+03
t.925E+03
1.066E+oz

1.69?E+05
8.?l tE+04
1.247E+05
2.7S3E+05
1.769E+05
l.t09E+05
4.224E+A5
2.142E+05
z.l43E+0s
4.472E+05

2.0758+03
e.853E+03
t.46{E+03
4.096E+03
4.648E+03
2.974E+03
L864E+03
7.l0lE+03
3.6018+O3
3.602E+03
?.51?E+03

4n IrS
HPGe
HPGe
HPGe
HPGe
HPGe
HPGe
HPGe
HPGe
HPGe
HPGe

0.1
0.8
0.5
0.5
o.4
0.5
o.7
0.5
o0
0.6
o.5

l.?
z.g
2.4
t.9
t.9
t.9
1.9

1.9
1.9
1.9
I.9

3.6
4.9
4.1

3.9
3.9
3.9
4.0
3.9
4.0
4.0
3.9

to which quarterlt
o

Galibration Methods:4n IS - a pi tiguid scintillation counting, HPGe - High hrity Germanium Gamma-Ray spectrometer, lc
- lonization chamber. uncertainty: u - Relative expanded uncerlainty, lc = 2. see MST Tecluiical Note | 2g?. "Guidelines for
EValualing and Expressing the uncerrainty of MsT Measurement Resuits.',

(Certi$eate cqntinued on reverse side)

MGS Cenirrcate, Rev 2 09-28-2009 Page 1 of2
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